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Geomagnetic Paleointensity Studies

Masaru Kono

Department of Applied Physics, Tokyo Institute of Technology

The present status of paleointensity studies are reviewed. Discussions are devoted to (a) metholology,
(b) data reliability, (c) recent topics and future research directions, Review and analysis of data them-
selves are not intended because there are some relevant summaries already published. It is pointed out
that the standard paleointensity techniques have attained a general error level of 5 to 10%. It is now
not very difficult to keep this level of experimental errors, but many of the earlier data of paleointen-
sity are not precise enough by the present standard. The field behavior in the reversal process, and
secular variation in the last few thousand years were the subjects which received most attention from
the paleointensity workers in the last decade. A very precise intensity determination for the last few
centuries and field intensity changes in the geological time span will be the important targets in the
near future. These data will have direct connection to the dynamo theories of the earth’s magnetic

field.
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A paleomagnetic study on tertiary volcanic rocks

in Noto peninsula, Central Japan.
H. Shibuya
CIAS, Univ. Osaka Pref.

A paleomagnetic study on Noto peninsula was performed in order to clarify its paleoposition,

which is very difficult to restore for the time before the opening of the Japan Sea.

Samples are

mostly andesitic volcanic rocks whose ages were determined to range from 57Ma to 8Ma, by means

of K-Ar method (Tsukamoto,

They were collected from the very outcrops that those for dating had been collected.

1988), though most of them predates the opening of the Japan Sea.

We already

demagnetize most of the pilot specimens thermally and magnetically (a.f.), and obtained 12 reliable

site mean directions out of 19 sites, for the present.
One can easily be aware of common Eastward deflection of the declination from

There are two alternatives explaining this deflection: 1) The Noto Peninsula was rotated
2) These volcanic rocks subjected to a tilting movement toward the northeast.

the figure below.
the figure.
clockwise.

These site mean directions are illustrated in

We will

discuss which is more plausible, as well as present the mean directions of remaining sites.
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PALEOMAGNETIC CONSTRAINTS ON THE BACK-ARC SPREADING
OF THE JAPAN SEA '
I — 22

Yozo Hamano?! ,Toshiyuki Tosha? and Tadashi Nishitani®
1 Earthquake Research Institute, University of Tokyo

2 Geological Survey of Japan

3 Inst. Mining Geology, Mining College, Akita University

Rotation history of the Northeast Honshu island was re-examined by using the paleomagnetic
data obtained from the Oga Peninsula (Tosha and Hamano, 1988; Nishitani and Tanoue, 1988). The Ter-
tiary variation of the paleomagnetic directions derived from the Oga Peninsula (Figure 1) can be
divided into three stages. Continuous slow westward shift characterizes the first stage from the base—-
ment (about 60 Ma) to the Daijima formation (about 20 Ma). The rather rapid change of the declination
is observed between the Daijima formation and the Nishikurosawa formation (between 20 Ma and 15 Ma).
After the Nishikurosawa age, the directions are not distinguishable from the present gcomagnetic
field. During all the Tertiary period, inclination change is small, although the inclination of the
older rocks is somewhat shallower than the younger rocks.

Based on the present data set, the rotation of the Northest Honshu relative to the Korean
Peninsula was calculated and compared with the rotation history of the Scuthwest Honshu (Olofuji and
Matsuda, 1983) in Figure 2. The result suggests two-stage rotation of the Northeast Honshu, that is,
the first clockwise rotation during 40 Ma and 20 Ma and the second anti-clockwise rotation during 20
Ma and 15 Ma. The Southwest Honshu is characterized by a single clockwise rotation during 20 Ma and 10
Ma. This rotation history of the Northest and Southwest Honshu indicates that the back—-arc spreading

of the Japan sea started from the northeast part around 40 Ma, and the spreading stopped at around 15
Ma.
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Paleomognetic study at Pohang and its adjacent areas,
southeastern coast of the Korean Peninsula

Naoto ISHIKAWA%*, Masayuki TORII**, Susumu NISHIMURA%*, and Seong=Cheon SHINXkx

* : Institute of Earth Science, College of Liberal Arts and Sciences, Kyoto University
%% : Department of Geology and Mineralegy, Faculty of Science, Kyoto University
*%%: Korean Institute of Energy and Resources

A paleomagnetic study was <carried out at Pohang and its adjacent areas in the
southeastern coast of the Korean Peninsula. Samples was collected from Cretaceous welded
tuff, volcanic rocks of Eocene and Early Miocene, sedimentary and volcanic rocks of the
Early Miocene Yangbug Group, sedimentary rocks of the Middle to Late Miocene Yeonil Group
Progressive demagnetization experiments revealed that 15 sites among 16 had stable
remanent magnetic components which were recognized as a linear trend of vector—end points
toward the origin of the vector—demagnetization diagram. Paleomagnetic directions of the
Yangbug Group and volcanics of Eocene and Early Miocene from Guryongpo, Gampo and Ulsan
areas showed the clockwise deflection of about 50 , which implied clockwise rotation of
those areas since Early Miocene. The rotational movement may be due to the displacement
of Yangsan fault and other faults. No deflected directions of Middle Miocene rocks from
Pohang area implied no significant tectonic movement of its area since Middle Miocene

REBDHME. Yangsanli/B L ) MOMIRICIIR TR OB REM (Gyeongsang Supergroup) & NREME BB L LTHh
MM DYangbug Group (FEMMELMAM, AWLHEK) . hMhFHH, LBHM B  Yeonil Group (BRIEMES)
ELTBZRBIUBARE SRTWAKIWEEFHWLT WS (Fig. 1). ETEHAR Yangbug Group (TIZHFRI>ME
BBHLNBZDIEH LT, Yeonil Group IZIZFASHFBHLALWN, ZHZ L b, YangsanlfBLIR QMR TIchFH#4)
B Yangsanli 7% K OMT BB P ERTH D, TOXHIIAZBOBRERALLLATHIEHLLATVNE, -
BTHOHBBRPHTREL L TKin et al. (1986) 255 3. #M5id Guryongpoltiiod Yangbug Groupd?d K iLI5SM (K-ArsE{€:
41.7Ma, 22.7~19.4Ma) H5H4944° WELLHBBAF S, Guryongpolti@ A MPIsh i LIRE # 40~50° DBFEHE N [E
BABE L L BRIITRL, BT YangsanliALIROEH 2 S b o 2 oD IC HBALNRARE T » 72, REHR
DIZEERAREN (HHEKRE) . Yangbug Group, Yeonil Group. SB=A2D KL (site-16: 54. 6Ma(K-Ar); Sawada
(in preparation) ] LML XN TWALRMM [Sawadalin preparation)iz site-11:15. 1Ma, site-6,9, 17, 18:18. 1
~18. 8HaDK-ArE R E 2 0] B H16MIA T % 7 (Fig. 1), TIHAWRICL 2 BBHNBERD S 15HSICBWTREY
BREBLFUEBL (Fig. 2), BBBTRROC EXEETE 3. (1)Guryongpo, Gampo. Ulsaniiifh 539 50° HEL
TEEBRFUF B LN, b Kin et al. (1986) L BB TH D, GuryongpoltRLISH T & WA Hi t# LI I BFEHE D
EEEE NS > A HIEHH B, (2) Pohanglt oD 15Mad LR & Yeonil Groupd R F 111313 IZFITE NIRRT
RELWY, CoMBIIhMhFit LRI EREEE % 5 & 5 LA S LME it hr- Lt Bbhd, HEENARERD
526N ERBRFHIIPHFHLUTOEEZRL TV THREND ). BEREEHRLTHRZEDTNS,
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Fig. 1. Simplified geologic map of Pohang and its adjacent Fig. 2. Tilt—corrected

areas. Solid circles with numerals indicate locations of

paleomagnetic sampling sites. site mean directions.



REMAGNETIZATION OF CAMBRIAN TO TRIASSIC SEDIMENTARY ROCKS OF
THE PAEGUNSAN SYNCLINE OF OKCH’ON ZONE IN SOUTH KOREA

Yo-ichiro OTOFUJI%, Kazuhiko KATSURAGI*, Hiroo INOKUCHI*,
Katsumi YASKAWA%, Kwan Ho Kim¥%, Dai Sung LeeX*¥x,
and Ha Yan Lee*%%
* Depat. of Earth Sciences, Kobe University, Japan

*%k Depat. of Earth Science Education, Chonbuk National University, Korea
*kx Depat. of Geology, Yonsei University, Korea

Sixty eight samples are collected in 24 sites from either sides of the wing
of the synclinal structure of the Choson and P’yongan Supergroups. Almost all

specimens show a stable behavior with respect to the alternating field demag~—
netization and thermal demagnetization.

magnetized and their directions of the
-2.7", I=58.1', a95= 5.2°) are along

The sedimentary sequences are normally
natural remanent magnetization (NRM) (D=

the present geocentric axial dipole field
in situ. The fold test is negative at 99% probability level. These evidence in—

dicates that the original NRM acquired during the formation of the sedimentary
strata have been overcome by the new NRM which was acquired quite recently,
ably in the Brunhes epoch. The new NRM is carried by hematite and pyrrhotite
(Fig. 1). They have been produced in the sedimentary strata due to metamorphism
which had occurred until the Brunhes epoch. We conclude that the remagnetization
of the strata is not associated with the production of magnetic carrier. Remag-—
netization may be attributed to the alignment of the fine grains of hematite and

pyrrhotite within calcium carbonate rich water in the interstice among quartz or
calcite grains. :

prob—
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Fig. 1:

Th: natur‘;‘;l‘malized Intensity decay during progressive thermal demagnetization.

(B) for C bremanent magnetization is carried by either pyrrhotite (A) or hematite
ambrian to Triassic sedimentary rocks in the Paegunsan Syncline.
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PRELIHINARY PALEOMAGNETIC STUDY OF UPPER MES0ZO0IC ROCKS
IN HEILONGJIANG. NORTHEAST CHINA

Hideo UCHIMURA® Masaru KONO~” Qing-yun WEI""
* Department of Applied Physics, Tokyo Institute of Technology
#¢ Institute of Geophysics, Academia Sinica '

Middle Jurassic to Lover Cretaceous sandstone and welded tuff were collected
in 26 sites in Qitaihe city, Heilongjiang province, China (Fig.1) in order to
investigate the tectonics of Northeastern Asia by paleomagnetism. A fev pilot
specimens in each site vere measured by means of a stepvise thermal demagnetiza-
tion up to §80° C. Stable component was easily obtained from velded tuff. But
sandstone wvas suffered from considerable secondary magnetizatijon, so more

neasurements are necessary to get reliable nmean directions. ¥e report a

tentative result this time.
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Cretaceous paleomagnetic results from
Datong basin, north China craton

Institute of Geophysics, Academia Sinica

I — 6 Z.Zheng, M.Kono
Tokyo Institute of Technology
X.Y.Zhu, X.¥W.Zhang
In recent years, many Cretaceous

paleomagnetic results have been reported from
China blocks. However, it seems that no
results have been obtained from the genuine
north China craton, which 1is conslidered a
most important platform for the study of
evolution of the northeastern Aslia. Although
some paleomagnetic investigations were
performed on Cretaceous rocks by Lin Jin-1lu
in Zhucheng, Shandong, they are located to
the east of Tanlu fault zone.

The present samples were collected in
Zuoyun limestone factory (40.1'N, 112.9°E),
Datong basin, where Mesozolc sequences are
well developed. Four sites, each consisting
of 20 oriented core samples, were drilled in
very flat(dip¢3d' ) Cretaceous strata of 15
meter thick limestone, Zuoyun FM; beneath {t
thin strata of Cretaceous-Jurassic andesite,
Jurassic fine grained sandstone and mudstone
are also observed. All the samples were
oriented both by magnetic and sun directions.

Laboratory investigations were conducted
with cryogenic magnetometer and demagnetizers
at Tokyo Institute of Technology. Both AF and
thermal stepwise demagnetization techniques
were tried, but only thermal demagnetization
was effective 1n removing the secondary
overprints, as the intensity of NRM remained
constant even after AF demagnetization by
BOmT.ﬁ The {intensity of NRM increase from 10’
to 10 emu from the top to the bottom of the
strata. Among the four sites, the uppermost
site shows a reversed remanence, and all the
samp{es of this site show their common
direction between 580°'C and 617°C, which
suggests . that it s the primary component.
For the other three sites, remanences did not
change their directions between 400°C and
670" C, ' suggesting that these remanences are
probably carried by hematite. The directions,
which were determined on more then 3 data
points, significantly differ from the present
geocentric axial dipole field, this and the
successful reversal test strongly suggest
that the ChRM 1is primary. Based on these four
sites, the VGP fs calculated to be at79.2 N,
170.7 E with an Agsof 5.5 , which coincldes
well with the VGPs from Angara (76.1'N,
175.7" N, Ag54.5") and from Nanking (SCB)
(76.3' N, 172.8°E, Ay10.3° ) of the similar
age. The mean pole of these three, which was
used as }he reference pole of Cretaceous for
siberia-Asia plate in this study, is located
at 77.2°N, 173.2°E with an Ag50f2.8" .

From the coincidence of these three VGPs,
it 1is concluded that Angara, north China
craton (Datong) and south China block (at
least near Nanking) have not changed their
relative locations at least since Cretaceous.
Comparison with similar age poles from the
adjacent blocks of China and Korea suggests
that the Chinese blocks linked each other in
Cretaceous, but indeed significant post-
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Cretaceous movement has occurred. From t:
calculation with the above reference polc
Tarim (41.8 N, 82.0 k) have translat
northward by 16.1" £8.4", while southwesteCl
Sichuan (26.5" N, 102.3 E) have mov:
northward by 12.9 £6.5° and rotat
These c¢¥

clockwisely by 16.0° £10.7 . »
g:unzzzsldered to be caused by the collls}:
between Indla and Tibet. Zhejiang (?9.7‘
120.2°E) has moved northward by 10.7 :B.Rw
There are some difficulty about Shundotr
peninsula because of the bad precision of ﬂ.
Cretaceous data from here, in fact, it
location to the east of well-known dextrd
Tanlu fault. Noted the well colncldepg
between the Tertlary (18ma) VGP (76.4l
178.0° E, Ags 5 ) from Shandong penlnsuc
(36.6°N, 118.5 E) and the above refereno
pole, but significant differepce o
Cretaceous VGP (69'N, 200.9°E, Asgz') t‘l"r
same Shandong peninsula(35.9° N, 119.4' E), ﬂ
relative translation should have occurredt
this part of NCB between Cretaceous .
Tertlary (18Ma). Unfortunately, because1
the bad precision of the Cretaceous data fﬁ
shandong, the calculation gave low pr?cisk
value of northward translation of 6.4 213"
at 95% confidence. However, the relatly
movement will become clearer with mo!
detailed study. The Korean block can °
considered a part of Siberia-China block ¢
least since Cretaceous according to o¥
calculation.




Precambrian Paleomagnetism in Australia
- mafic dykes of Mount Isa Craton -

Hidefumi Tanaka1 and Mart Idnurm2

1) Dept. of Applied Physics, Tokyo Institute of Technology
2) Division of Geophysics, Bureau of Mineral Resources, Australia

The nature of Precambrian geodynamics is a matter of debate. Questions about
geodynamic processes in Precambrian such as whether plate tectonics can be applied to
those remote times are still not answered. Paleomagnetism is a powerful method to
solve such problems because independent studies on different continents or on
different cratons within a continent can elucidate relative movement of those
continents or cratons in Precambrian times. Australian continent , like other
continents, looks like a large block assembled from several cratons. Fig.l shows
main Precambrian cratons which are separated by usually younger mobile belts and
basins. Recent accumulation of paleomagnetic poles from these cratons seems to form
a single swathe of polar path. The concept of a single polar wander path is in favor
of the idea that the present distribution of cratons existed since the time of their
formations.

We will give an introduction to Precambrian paleomagnetic study in Australia and will
show a case study of Proterozoic dolerite dykes in Mount Isa craton. The basement of
this craton is older than 1860 Ma and the cover sequences were formed between 1860
and 1670 Ma. Numerous mafic dykes were intruded during the formation of the craton
and they are metamorphosed. The age of regional metamorphism is well confined
between 1620 and 1550 Ma. There are also younger unmetamorphosed dykes and some of
them have radiometric datings ranging from 1180 to 870 Ma. Some dykes including
older metamorphosed ones retain surprisingly stable and simple remanences of a single
or two components (Fig.2). Preliminary paleointensity study found a metabasalt and a
metadolerite which may be suitable to the Thelliers' method.

Fig.l Precambrian cratons in Australian
continent.

Fig.2 Simple remanences of (a) younger (
1200 Ma) unmetamorphosed and (b) older ( 1550
Ma) metamorphosed dykes. Demagnetized by AF.
Fig.3 Preliminary paleointensity results by
the Thelliers' method obtained from
metamorphosed dolerite (a) and basalt (b).
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NRM OF THE ROCKS FROM MAWSON STATION AREA IN EAST ANTARCTICA
Minoru Funaki ‘!’ and Murt Idanrum
(1) National Institute of Poalr Research. (2) BMR, Canberra. Australia

(¥

A total of 134 paleomagnetic rock samples were collected from Mawson Station area in MacRobertson
Land, East Antarctica. The charnockitic rocks of Mawson Station and Mt. Burnett have resonably
stable NBMs against AF demagnetization, although the rocks of Rumdoodle Peak and Painted Hill have
only unstable ones. The results of thermal demagnetization indicated that the samples from Mawson
Station have been magnetized to normal in lower temperature at 300°C and reverse in higer one than
that temperature. The mean NRM directions and VGP positions obtained from reversed magnetization
are listed in Table 1. These VGP positions located about 100" eastward from Cambro-Ordovician VGPs
in East Antarctica. It may be related to rotation of Gondwanaland from end of Precambrian to early
Paleozoic Era.

#fMHacRobertson Landicld A — X R 5 Y POE—Y L& (67.6° 5. 62.9° E)HH 3. ZNiiiciIMarson
charnockite L TN 3 HERK A BME AWML T VS, 19865 - DIk € — v > M. Painted Hill.
Rundoodle Peak, ## icMt. Burnetth 585 1 34HoSHBARASBRAHEZRHELLL., TV »EWMRY Ru
adoodle Peako)EXF}idManson charnockite k PEIE# 3 hypersthene-quartz fldsper rock7i. 2 7-Painted
Hil1ii2quartz-heldsper gneiss#HEHE LTS, SE-RLHNEENNRUEZHAELANT., ZORBRHO—EE
BAY 2. 7% #Hawson charnockited) 8214 {CIZRb-SrT1084+37na,. K-ArT535mai RO HNT H N . = DR
DEBRAYTVTRAMICH > o BERIC L DNRUZ R L ATTHRESKE W,

NRMO) SE R B 3 T 5 TSR £500TE T -7, £DENL. BurnettdE HNONRMZEED THETH > 72h
Painted Hill R UfRumdoodle PeakD L DX FEETH » 72, Mawson3E D charnockiteld — M2 200T2 TEET
Holtf, BRI LN EERICKELNTYENB 7, Nornal (LfZ) CHAELLABDNDS < 12 100TD IR
HBTAES 2\ idReverse (FME ) OBEFBRbRL,

0T TR REBL 2 EELNMEFOREHCOVWT . BB EFT-2. TORKRNL Burnett o ¥ FH{1500-600
CHORENITR vy Xy 7BESHODICRWL ., Mawsonﬁﬂﬁﬂ)charnockiteG3300°C1#5&&7)’400-600’00)7’0-7
2‘77ﬁﬁ’&#}0€0)t‘§“. ZD300CHED L DiZNormal THHDITH L . ZiBOLDItReverseDBILT H

.

DrnRkBmegsar s . ¥t BurnettE Fitnagnetiten o —HRILE . Ma.wson&liﬁd)fﬁcﬂ‘ikeversemjﬁ&‘f'ﬁ’{-
Yormld 2B B ERHOLOHEE W, CHOZKBLIXRMBTHLLIMIBRSZEAFTEZ S B BRIHBOED
BINZLELBMN LB LHFTEZLF LN, ZTRIHBIWTTNRUD FRER S & I D £ » 22 B TONRMD
THMRUVPHBBERIEFRTEIDVTH B,

BOEALVPOMHIZ, $2TRRHABTHALALEERNBOVEPICH L. BEIZE L TH 5 H . EEHH100
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ELRRLTIWEEHLLN S,
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Kt. Brunett Mawson Station
demag. 0oT 200T OnT 10aT

N 18 1 44 44
I 3.5 18.8 -7.9 19.2
D 36 39.1 47.5 51.2

K 6 12 8 12

a g5 15.9 10. 6 8.1 6.6
LAT 7.8N 4. 4N
LON 101. 8E 1.32E
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PALEOMAGNETIC STUDY OF THE DEEP-SEA CORE (0ODP LEG120)

FROM THE KERGUELEN PLATEAU,

SOUTH-CENTRAL

INDIAN OCEAN PRELIMINARY DATA

Hiroo ISURGCHI, Franz HEIDER. and 0DP LEGI20 Shipboard Scientific Party
Facv. Sci1.. hobe Univ., Dept. Phys., lUniv. Toront
Located in the Soulh-Central Indian Ucean. the kerguelen Plateau is one of
the world's largest submarine plateau. During 0ODP Leg 120 (Feb-April 1988)
JOIDES Resolution drilled five siles on the Kergueien Plateau. one in the

(Site 747). one on th

Raggatt Basin

zone
the
magnetization of archive

transitiron
three in
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measured with the spinner magnetimeter.
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MEASUREMENTS OF REMANENT MAGNETIZATION OF [ZU OSHIMA LAVA
FLOW IN 1986

Tadashi NISHITANI and Senichi SASAKI
Institute of Mining Geology, Mining College, Akita University

Oriented samples were collected from the Izu Oshima lava flows which erupted November,
1986. Two lava flows, LCI and LAII, are shown in Fig.1l. NRM directions were measured in LCI
(30 sites, 86 samples) and LAII (35 sites, 105 samples). Fig.2 shows declination in LCI. M.N.
means magnetic north direction. Inclinations are shown in Fig.3. All samples except 2 indi-
cate normal polarity. Mean direction of NRM are D=-10.7°, 1=64. 2°, k=4. 08, a99=1o. 0°. This
direction are different from the present Earth’s magnetic field about 17°. The analysis of
variance revealed that the sample on the surface of lava flow acquired NRM soon after the erup—
tion and the direction changed according to the mechanical movements associated with the flow.

19861 1ARELAPERBES
NREHPLEFUABEXRKEL . BIERLS
MEELAL., BB Fig.l KRT X5
BE LCI 5 30 iR 86 M. FH LAILI
b5 35K 105 BTHB, LCI OBEM
:TioRd. Fig.2 BEA MOBEHR
T'éé. HAZzXBATRL. B %2 MN
TRLTUHSE. Fig.3 BHHEETCRADE
EHERLTWS, RABIBEAY /-2
'C:?)of:.. ERADFHOBILF M D=-10.
T°, 1=64.2", k=4.08, @ s5=10.0° T H 4 6%
DHBRBBHFMLUEMITR->-TWE, B
FHOnsrBrHEag-T. BlhBEEHFAE
L'{#BE’B’Z’(E#&??L\ TDHBOFAB I
FIORBYEHOLDERBILFOATRT 2
tH2i6ha,
ZH(ITORKEAB+»E1 97088 D
REBLAREFT T FNF A K2 HEL
TWwas BHERAHLSHORRBRBES o & o
KT 202 THEHMBBREF-T VLW, =
NLOBROBEHNBRLPIABOKER L
DHEELTS .,
Fig.1 Location of Isu Oshima lava flow.
LCI and LAII are the name of lava flow.
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Fig.2 Declinations for samples in LCI.

ig. i i 1 in LCI.
M.N. peans pagnetic north direction. Fig.3 Inclination for samples

H stands for the direction of Earth's
magnetic field.
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MAGNETIZATION OF OCEANIC CRUSTAL LAYER 3 : SOME
RESULTS FROM ODP LEG 118 GABBROS
A K- (WEPTH) MR — {2 (RKHE) ODP LEG 118 HEMmE —H
FE. Kikawa (GSJ) K. Ozawa (U. T) ODP LEG 118 SHIPBOAD SCIENTISTS

Knowledge of the magnetization intensity in rocks dredged or drilled from the ocean floord
and sampled from ophiolite complexes indicates that oceanic extrusive basalts cannot be thg only
source for marine magnetic anomalies because the magnetization is not high enough to explain the
magnetic field amplitude.Systematic direct measurements of magnetic intensity of oceanic gabbros
drilled from the oceanic crust have not previously been possible. On ODP Leg 118 we were ablg to
peasure directly the magnetic properties of oceanic gabbros from a501lm-thick continuous vertical
section of layer 3.These measurements indicated that oceanic gabbros of various types have reaso
nably high intensities and so a significant contribution to the sea floor spreading pmagnetic ano
palies must come from layer 3.

ODP Leg 118ic & » T &N 72500mDoceanic gabbroic sectionid 6 D Munitic 57 & h ~=:Unit 1(0-39.5m
) foliated metagabbro Unit 2(39.5-180.0m) olivine gabbro Unit 3(180.0-224.0m) olivine gabbro
with intervals of Fe-Ti oxide gabbro Unit 4(224.0-272.0m) Fe-Ti oxide rich gabbro Unit(272.0-3
74.5m) olivine gabbro Unit 6(374.5-500.7m) olivine rich gabbro and troctolite

- s Dgabbrold #7 8% DIrLoRALEEODTHRUEREZ2RIEDDETH -
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Correlation of Miocene tuff's by zircon.

Masaki TAKAHASHI*

’

Ikuya OTOMO**,

Masao KASUYA***

-

** Department of Earth Sciences,

Institute of Geology and Paleontology, Faculty of Science,
Yamagata Univ.

*** Branch of Isotope Geology, U. 8. Geological Survey.

& Kazuo SAlITO***
Tohoku Univ.

Zircon is one of the most useful crystal for correlation of tuffs (HAYASHI,
1988). Using the feature of zircon (grain size, color and shape) and radiometric
ages, we found two horizons of widely spreaded Miocene tuffs around Kanto area
(horizons of Baba Tuff and of Kitamura Tuff).
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Collisional Rate of Planetesimals with Gaussian-type Distribution
Shigeru Ida and Kiyoshi Nakazawa*)

Geophysical Inst. Faculty of Science, Univ. of Tokyo, Tokyo 113
*)Dept. of Applied Phys.. Tokyo Inst. of Technology, Tokyo 152

We have develoved the expression of collisional rate of planetesimals upon a
protoplanet for arbitrary distribution of planetesimals and for arbitrary
eccentricity, inclination, mass and heliocentric distance of protoplanet. Our
calculation takes account of solar gravity: orbits are calculated as the three body
problem -- Sun, a proto planet and a colliding planetesimals -- using Hill equation,
while the collisional rate has been described by two-body (i.e., free-space)
approximation in the studies of planetary accumulation until now.

] Tota} coll%51onal rate | (e, i )_of'plagetesimals upon a protoplanet with
heliocentric orbital elements e, and i, is given by

P(e1,i1) =2 nz J{;n2> e i <P(e, 1i)> de di,

where <n,> is the distribution function of planetesimals averaged by the phase
angles ] and ® 4 of a protoplanet and the mean collision rate <P (e, i)> is defined

by
o 3 1
<P (e, i) > =j ;b[ﬁff;(el i,b) 7, w)dx dm]db,
— oo x

In the above P(e, i,b, 7, w) is a collisional probability, that is, it is unity if a
planetesimal collides with a protoplanet and zero otherwise.

we have found <P(e, i)> numerically by computing orbits of relative motion
between a protoplanet and a planetesimal. The contour of obtained <P (e, i)> is shown
in Fig. 1, where it is normalized by that in the two-body approximation.

Though expression of total collisional rate permits arbitrary distribution
function of planetesimals, we will here consider distribution function under the
following (reasonable) assumptions:

(1) The guiding centers of planetesimals are uniformly distributed in the ecliptic
plane at any time.

(2) Distribution function w.r.t. the eccentricity e, and inclination i, of
planetesimals is of a Gaussian type.

(3) Phase angles, T g bogos and o of planetesimals distribute at random.
Now, under the abdve agsumptions. we have
2n_ e,2v e 1,20 5% 2ee, 2ii,
<n,> = exp (- - }Ig( YIo( )
2 2 2._: 2 2 . 2 0 2 o' . 2
T <e2 ><12 > <e2 > <]_2 > <e2 > <12 >
where I,(z) is the second-kind modified Bessel function of rank O. Examples of

total collisional rate with above Gaussian-type distribution function are shown in
Fig.2 and 3, where it is normalized by that in the two-body approximation.

2.1/2
2>

:.....“..l.“......!u Y i ITPVC. < uwil SRR NN TN FETEER TR (TETTTRTUNY STNPER T WO Jasas
0.01h 0. 1h 1h 10h 100h
2_1/2 2,172
< >
27 €2
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Fig. 1 Mean Collisional Rate Fig. 2 Total Collisional Rate Fig.3 ’I‘otal_C01liSi0nal Rate
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THE GRAVITATIONAL SCATTERING BETWEEN KEPERLIAN PARTICLES
Hasaki HASEGAWA and Kiyosi NAKAZAWA®
Geophysical Inst. Faculty of Science, Univ. of Tokyo ,Tokyo 113, Japan
*)Dept. of Applied Phys., Tokyo Inst. of Technology, Tokyo 152, Japan

We esticate the distant gravitational scattering. In order to investigate the gravitational scattering
betreen Keplerian particles, we must solve the three body problem. Then we can not cstimate analytically the

phenonena of the gravitational scatlering exactly.

But in the case of distant encounter, it is possible to

get the analytical expression with respect to the difference with the orbital elements before scattering
and these after scattering, approximately. Using Hill approximation , we got these expression . According to
these expression, the scattering is not isotropic in the distant encounter.
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N-BODY SIMULATION OF GRAVITATIONAL SCATTERING BETWEEN PLANETESIMALS
Keiji OHTSUKI, and Kiyoshi NAKAZAWA*)

Geophysical Institute, The University of Tokyo, Tokyo 113, Japan. and *)Department
of Applied Physics, Tokyo Institute of Technology, Tokyo 152, Japan

orbital calculations of 25 planetesimals revolving in an annular zone around the Sun
are performed in order to see their kinetic behavior, especially how the mean
eccentricity e and inclination 1 evolve. Mutual gravitational interactions between
planetesimals and the Sun are.fully taken into account, without any cutoff at "the
sphere of influence”. Numerical results in three dimensions show e and i evolve
through gravitational interactions toward the state where e ~ 2 1, almost
irrespective to the initial conditions.

AR DUEBEIC BTk, 52 XLMIEY (BO% e, WGBS i . Keplor MEveEMoTvaveV/oZri2 &8
H2) AMERMAIKE LY. EONICE > THABMOEREE. WEHRERIRE DS, 52T LRE v OHIE. HLESR
WEL., HREEEL. oS hL OSBRSSO GRICEH>TREDEHAONDS, 22Tk, HIZ. SETHEYVREASAKTZ
o KBTS TON ARSI DOTHARD,

ZOHREHARD EELT. 1) 3UMEAEROTILHMORKEICST2HUELE. R25WHRAFODLICHEL AR
2% ( Wetherill & Cox (1984), lcarus 60, 10-55: Hascgawa & Nakazawa (1988), in preparation ) . 2) SRR
RINICEY., MEMOKEIZEDMADELERMRD., D2AVAHALGHLD, 22T, WAREMEAD S LR, KEFRH
ChEDHIMNRBNEHRDEDNI, H2D kR LD,

SRMEERII TSRO, WHP I NANAD NPT, fdio " THE" . Rs (a (m/Me) 2’5 a : iR
. mo SO . Mo o KEBE D FVBACHIEBILE DR UBR SN IZENTD Lok, MRS REINTEL
(WAL, Cox & Lewis (1980), lcarus 44, 706-721 ) AF, R kWS ORRLIFICUETH D Z & 3D RIS
kyspahTnsd ( Nishida (1983), Prog.Theor.Phys. 70, 93-105 ) .

S, WAL, PO Ed>RMEHLET D2 L. TATOMSE. EUKBOMERIEREEICERLUTSENMINE
titeo =, FBGIE. 2 5. 1 OYNDIIRARERT. ZHHDIFERIRE, HI B H AL E ST Y B L = RR, e/ 1
= 1.8~ 2.6 (5, TH&Zc, | DFYH) LRDILERLTND, ZOEIBESHENe L IOMICHDI LBHER
BUKBARS AT 2 - A0, BRI IN E MR DERICIERICHBIC 2D ( Ohtsuki & Sekiva (1988), in preparation ) .

0.02 0.02 0.02

CASE I:
ema = 0:005 001

i = 0-001

0-01} 001}

CASE I:

emax = 0-005 ~
i = 0-005 P ‘
0 05 0 0 05 0 0 05 10
TIME (10%yr) TIME (10%yr) TIME (10%yr)

Fig. 1. Time evolution of e and i for three cases with different initial
conditions. Initially, each planetesimal has the equal mass of 2.4x10% g, and
their eccentricities are randomly distributed between 0 and &, .- inclinations

between 0 and i___, and semimajor axes between 0.9 and 1.0 AU. “Final values of

e/1 for Cases [m,axﬂ' and j are 1.8, 2.6, and 2.2, respectively.
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NONAXISYMMETRIC LINEAR INSTABILITY OF THE PRIMITIVE SOLAR NEBULA

Minoru Sekiya and Shoken M. Miyama#
Department of Applied Physics., Tokyo Institute of Technology
¥)Department of Physics, Kyoto University

The linear stability of the solar nebula model is examined l.xnder the
tvo-dinmensional approximation. We made and preliminary computation ?f the
eigenfrequency in the case where the sound velicity at the Earth region is
0.407 times the Keplerian velocity., the inner and the outer bountiarles are
at 0.40 AU and 1.18 av, respectively, and azimuthal wave nunmber xs‘d. 'In
this case. the growth time is 11.5 years. In the case of the realistic
solar nebula nodel, the growth time may be on the order of 10° years.
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THE FORMATION AND EVOLUTION OF THE PRIMITIVE SOLAR NEBULA

Sei-ichiro WATANABE

and Yoshitsugu NAKAGAWA

Faculity of Science, The university of Tokyo, Tokyo 113, Japan

The quasi-static

contraction of the primitive solar nebula due to radiative

cooling have been simulated numerically in order to clarify which steady state would

be realized:
protoSun at the
summarized as follows:

(1 if thermal convection is the only

a gquiescent state or a turbulent state.
surface are taken into account.

source of turbulence,

Radiative heating by the
Our numerical results can be

convection will

varnish in hundreds of years by the effect of solar irradiation;

(2)

if there exsist other mechanisms for turbulence,

convection may continue, and

it is important to examine these mechanisms.
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SOMPI SPECTRAL ANALYSIS OF GEOMAGNETIC SECULAR VARIATION OF SEVERAL DECADES
Yukiko YOKOYAMA and Takesi YUKUTAKE
Earthquake Research Institute, University of Tokyo

Among the geomagnetic secular variations of several decades, eleven year variations associated
with the solar activity are well established. Besides these, existance of about sixty year varia-
tions is widely recognized, but not y'et well analyzed. Applying a Sompi spectral analysis method te
a time series of the Gauss coef!‘iciénts, we obtained two predominant periods, one about 10 years and
the other about 50 to 66 years.
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Modification of the Drifting Magnetic Field by Fluid Motions
in the Surface Layer of the Core
Takesi YUKTAKE and Yukiko YOKOYAMA

Earthquake Research Institute, University of Tokyo

The drifting geomagnetic field is supposed to originate from the
interior of the core, while the standing field in the boundary layer at the top
of the core. Interacting with the drifting field, the fluid motions in the
boundary layer induce different types of field from the original drifting field.
This modification process is examined on a stratified layer model to find that
the new types of the induced field in the layer are smaller than the original

drifting field that diffuses out through the boundary layer.
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Energy Flow in Kinematic Dynamos
Masaru Kono
Department of Applied Physics, Tokyo Institute of ‘I'echnology

Kinematic dynamo prolilem is usually formulated by the method of Bullard and Gellman (1954), in
which induction equation is exj.anded into a series of spherical harmonics. A severe problem in this ap-
proach is that the eigenvalues and eigenfunctions may drastically change with the change in the truncation
level of order or degree of spherical harmonics. Convergence will be convincing if it can be shown that
energy from fields of low orders to those of high orders become negligibly small. The energy flow equa-
tion was expanded in a way very similar to Bullard and Gellman and expressions for various cases were
obtained. Preliminary calculai s shows that the dissipative term dominates the energy consumption.
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SPECTRAL ANALYSIS ON THE GEOMAGNETIC SECULAR VARIATION

OBTAINED FROM SEDIMENT CORES IN CENTRAL TO SOWTHWESWYT JAPAN
Chizuw ITOTA, Masayuki HYODO and Katsmi YASKAWA
Faculty of Science, Kobe University

Spectral analysis was carried out on a conbined secular variation

record obtained from three cores of

shallow water sediments in central

entropy method was applied to estimate periodicity.
in declination;

two remarkable periods

periods in inclination: 2400yr/c,

R ERABoORBTREMALE AW
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sediments and two cores from
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The SV record has

2200yr/c and 500yr/c, and three
1000yr/c and 650yr/c.
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Figure 1. MEM spectral(S(f)) estimates for

- declination and inclination records of the

combined SV. Auto-regression orders, m, are
30 in declination and 39 in inclination.
Remarkable peak periods are labelled in figure
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DATING OFR A DEEP-SEA SEDIMENT CORE BY FFT ANALYSIS
FOR RESULTS OF PALEOMAGNETIC DIRECTIONS
H. MORINAGA', H. INOKUCHI2, I. SHIOZAKI:. K. SHIMOOKA® and K.
'Grad. School Sci. & Technol, Kobe Univ., 2Fac. Kobe Univ..

sy

YASKAWA?

Sci., and 3Jap. Atomic Energy Res. Inst.
The periodicity of secular variation in the geomagnetic field direction has been identified
from spectrum analyses of paleomagnetic results for several sediment cores. Based on the
periodicity, dating was performed on a deep-sea sediment core. Magnetization measurements were
carried out for an ESOPE core collected from the Hedeira Abyssal Plain- Great Meteor East (GME).
The FFT analysis was performed on 1024 directional data sets (both declination and inclination
sets, which were sampled from fitted spline curves for original data. The peaks of the FFT
power spectrum are comparatively broad and show several slightly distinguished wave lengths.
A reversal, at a depth below 29,3m could be regarded as the Matuyama-Brunhes polarity boundary,

based on correlation of the wave lengthse with the already-known periodicity. As the result,

mean sedimentation rate in the GME area was estimated to be higher than 40mm per 1000 yrs.
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THE TIMING OF A COLLAPSE PHENOMENON (AN EARTHQUAKE ACTIVITY) IN A LIMESTONE CAVE
DEDUCED FROM PALEOMAGNETISM OF A STALAGMITE"

1. HORIE!. H. MORINAGA2, H. MURAYAMA',
'Fac. Sci.. Kobe Univ., 2Grad. School Sci.

In several limestone caves,
(scondary concretions of lime).
the vicinity of caves.

ITOTA', K. YASKAWA', and T. KURAMOTO?

& Technol., Kobe Univ., and 3Akiyoshi Sci. Mus.

there are many collapse phenomena of base rocks and speleothems
Such collapse phenomena may have been caused by earthquake in
A stalagmite, which had grown up on a collapsed flowstone, was sampled

with the flowstone from Yuri-no-Ana cave, Akiyoshi. The stalagmite records the geomagnetic field

variation after a collapse phenomenon {an earthquake activity).

Based on calibration of the

paleomagnetic results of the stalagmite with the paleomagnetic results of sediment cores, the

timing of collapse (earthquake) was esimated at about 4000 years BP.
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00 0EDIMiCBI ~ R Lz, HHELR
20— A b=V REORBADATXRHFTEL VR
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PALEOMAGNETISH OF THE AIRA-TN ASH (AT)
Tadashi Nakajima

Faculty of Education, Fukui University

To clarify variations of the earth’s magnetic field over the Japanese
islands .at about 21,000 yrBP, paleomagnetic measurements were made on the
Aira-Tn ashes (AT). AT is one of widespread tephras which cover most of
the Japanese islands and adjacent area, forming important time-markers in

the upper Quaternary sequences.

Eiﬁfﬁ‘?’ﬁ‘;iﬁﬁd)iﬂ 25.5[]&0)}@&& ~ 22,000 yrBP: 2 h T w5 . ERBRM

BorFue, Ao toMMO KXY Y A, BER:BUROS IR, HHIR
YT ATORBUENERIC L > THRHE & DI E, BHRO I RO BMAT, ~

hTERE. L LchboBREOASHIZ, B2.4 codT 5 RF v Y - Fa—7 %AT0
BEIMEN B AICE T s BAKEZR BEIITA A (EME, 1988) R BMER
tz@eorcLresocsy, ARME O mor. REBMIALMERY > - a7 BR

BEAB LSy s @RS T IO W TR E hHat (HEHFSHN-858 ) THZ W, 27T
BEhtwiw, 2cv, BHOTHWEM ODHBIE>WTEBEBMTHKMNBER 2T 2
RERc#RAT 520, ERMEL T TR 2 (% B 5 R H B DEN-8601-2) . + X<
Bric, mercmssnwaBcHms: oMAPEXHEBEBIEH LTITEREZRER
RTwishgs790RBHIEEBET 2 tHEERXBHEAE (FH 1) .

TLRERND, AEKRROBANB B I B AR -HEHW - - BHRI»PGOEANREL
BAAKsMorc s s LbsE®MELT TwaDi L, BERD - EBRTREG
EWRBELE. TOS—H L LT, K& LR o TWwWEI2DONRHRTHS., COBE@AN
BWLEBT V5010 ThsHAMNBRD LEBHOMBRREZON, ThHhid ol
VIJRBAOBRATMKWLWE (ADDO RS & BENELLSZEARTWZEWEDZONE
tHE2AR>o220T8EF 5. Al FsEDIzi, bIPLAETF—-YE

ATRAMDP B RALB B RIPTITELIT  RHLTLBEMNH 5.
L, TOMMERIZR*CERM» S 21,000

1 BRAULUEKOEBRBELWEHZHSR

V G P
BOE R N D 1 aos K Lat. Lon S p S a
1 (ERB) 7 -1.0 50.8 7.8 58.6 ° 898.1 28.8 7.2 10.7
2 g%‘l (E%%) 10 -8.4 37.2 3.8 163.0 77.6 339.9 2.6 4.5
3 DR (B ) 9 11.7 43.9 5.8 76.8 786.1 263.0 4.6 7.4
4 gﬁﬂ ( @ ) 15 8.9 44.6 1.6 565.4 78.2 271.0 1.3 2.0
5 ﬁg( ) 13 12.2 486.4 2.4 310.6 77.0 259.17 2.0 3.1
8 iL ( ) 11 16.0 47.3 2.8 302.6 74.4 251.86 2.2 3.4
7 g&( ) 10 16.2 47.0 8.8 31.4 74.1 252.1 7.3 11.4
8 (13 ) 10 -10.13 47.9 6.6 54.9 77.1 7.5 5.6 8.6
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Regional Difference of the Japanese Archaeomagnetic Field
Directions and the Mongolian Geomagnetic Anonal&
Kimio HROOKA
Department of Earth Sciences, Faculty of Science, Toyana University

A regional difference of the geonagnetic secular variation is detected by
the archaeomagnetic data obtained from the various localities in Japan. In
the 17th and 18th Century, for exanmple, ‘declination of the western Japan was
less easterly as compared with that of the central Japan by an angle of about
5° Such archaeonagnetic fields in Japan night be controled by the location
and the intensity of the nondipole Mongolian geomagne%ic anomaly.

HASBMTBEHBALZH T - IXNFMLT2NR. BX1 SO0/ LEDLEDH
EHBAXEZLIRULSDPoTE®E. THEES L. HMeRkEr@xl, HEIK XD
BMERPDOBRXRBERIIIEE>TEE, HXK, 16t Ers~18HEKE
CONMR. RERALEARBEOZVIEAMENE, BRET., M5 (Ws5°) 28V
XEph30oT»3 (KH, 1081;: IhM » &H, 1087) . COHFRK. BEAoFwEAR
mmmﬂm%anrwa.4¥uxm4vsa&wﬁmmmJ.kﬁsu;ar~17@
RomM® (161 3%) RHBRABLVFTCHDODRZONBARTORAOBATH D
(Inaniti, 1956 : R M BE, 1870) . THEE &S L. 1613#1285H8,. $F@EMH
o BAREMA2° 50’ ehoM. 1615%8H CELBFBTRUZTHEDHDD,
WE2° 10’ &/ ULEk. THEMUT, Geritszohn Vries® 1 6 4 SES A FBWT
ForBBTRMET 00’ THoEWI. SOEROTTCRANL DEHEAT
2rnSoR. BEAOKERMELTRLLARETES. RAKBRERD DT
555, Vries RCOEDSAPB10AKDEDT, ERmrSILAMKEED, FH
LBEECOMBTLILERbOMBLE., TOMHRRE 10’ »510° 50’ ¥TOR
wHEARSXAhTHEY (Ieraniti, 1058 Y . K (1981) Mo ofREEHMOTRDEL 6 4
IEORABABNRVEIE, REORALBLOIBIIEHREALTWS.,

letgRmgdsl BHEAZTONMOBLVEHBRAZHTRONRIE., AN
BrohEBYOEBREIITOBEEARE, ER. ERrSHELIFTTOHBLTR.
PAHhBAOBVESDI. L, CORMRRBRERARK, BEDEIINEBEROTT Y
otz <. HitFHOoORBLATEZERB LGNS, chp@etRBesRrERATWVWD
ERLERFEoRRNBEIFRB (Yukutake and Tatinaka,1060) ORI U/ I EBHR LW &
LTWwWEStEbh s, BARNERTORERYE, REA cRADEMRL L THBREABRE
h3BRBREDBEDTWS. CHEIRBEHRBRASLWARTF —¥»5RLVABAOHER
BERDPBEZLIEED T, ERBroWMrERNTIo LTRSS, it ERITE
THRAOHRAITRAE., RERAROBRMELENICHETEXS. Hr., sk B
ACLEBMBBE->LEEDBLREIAI LB, 6ERPSIEREZ2T TR, ElR B -
REMCHASLI TR —Xh-HBTEREH, FORWALMCTRABEIHLTWIOT,
thodboBMBERMAL, HETHIE., ﬁll’zﬁﬂ@ﬁﬁﬁ.@ﬁﬁ&ﬁﬁ&(ﬁlb&kt‘?
B, ERISVURAIREPITOHBAOBMBRBERLLRDPICLATEI. ThiK X
DT, EBEORREIRBOHNMABLLEBPLL TSI EETRBLRZY . arvARD NS
FIOvIADORPL LB ETICLNTEEITHS S,
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A DETAILED RECORD OF THE BRUNHES-MATUYAMA POLARITY

TRANSITION FROM BOSO PENINSULA.

Makoto Okada and Nobuaki Niitsuma

Institute of Geosciences, Shizuoka University

A detailed paleomagnetic record of the Brunhes-Matuyama polarity transition

was obtained from homoclinal bathyal siltstone outcropping in the Boso

Peninsula, central Japan. -The record consists of three cores of 90 samples

taken across 320 cm of section, and has differences of paleomagnetic result from

Niitsuma, 1971.
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BRUNHES / MATUYAMA POLARITY TRANSITION RECORDED IN SEDIMENTS
IN SANGIRAN, JAVA

Masayuki HYODO', Wahyu Sunata?, Eko Edi Susanto2, Hendro Wahyono?

' Department of earth sciences, Kobe University, Kobe 657, Japan

2 Geological Research and Development Centre, Randung., Indomesia

A detailed paleomagnetic study on Pliocene - Pleistocene sediments in Sangiran, Cen-

tral Java fairly revises the magnetostratigraphy of earlier investigations. New stratig-
raphic level of Brunhes / Matuyama polarity boundary was determined just below the Upper
Tuff in Kabuh Formation. Paleomagnetic resampling with dense intervals provides a polar-
ity trasition record. The reversal occurs in the depth range 50 - 5 cm below the Upper

Tuff and VGP of intermediate directions takes a path along the longitude of 20-50" F.

AYEAST - VX 7BOY XTI (1.5 5, 110.8° SYOMFMK. EFKOBRIRFHAR LT
ot., 2OER. W2 2 THFEETH > Brunhes/Hatuyama R % i3 L. Matuyama/Gauss 3§,

Jaramillo- Olduvai - Kaena - Mammoth A X PO B AR ZARETEIILLERILL., 4P EDOA
D BEEROBBAFENHLBIEODVWTINHONREG, B/M 3% X Mungur, Pohjajar, Bapang ®» 3 ¥
FlBnwiBovoh, 2o0REBIEWVWIFAL Kabuh/ Upper Tuff O TFT 1L mPATH»L., ED3 5

Hunguro Upper TuffXk O T ML THRML T WS clay® L. Bapang o Upper Tuff O LD clay
BhboBEREr v HBRARNtRBLYBRARESOBL M EMAAS AL, —BRXYNS-TH
NREZ2BRLECORBLESE9SmMTITCOBRBAFHBET»2. H2ix Upper Tuff 56D
FEMEHLTOy P LARALRADERERY. FARA—RARLS - T7THOIEKHNS50-95m
TTHBROBUETRLMNREORVWLDDPHEL a ffBBRERT. FEKIE Upper Tuff OTF
50-5cmOARETRI->THN, BUFRIRLENICKPEAME (VGPIZLYBTE BE20

-5*F) ¥i@5.
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A SEAFLOOR GEOMAGNETIC OBSERVATION
ACROSS THE NORTHERN I1ZU-BONIN RIDGE

Hiroaki Toh, Hiromi Fujimoto, Jiro Segawa

Ocean Research Institute, University of Tokyo

A seafloor geomagnetic observation was made again across the northern lzu-Bonin ridge
during KH87-3 cruise. Three-component fluxgate type ocean bottom magnetometers were
recovered at 4 sites and the geomagnetic transfer functions were calculated. The obtamed
transfer functions show some 2- dimensionality of the ridge along the north-south direc-
tion, which makes a contrast with our previous result of KT86-12 cruise whose observation
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THE MAGNETOMETRIC OFF-SHORE ELECTRICAL SOUNDING OFF THE IBARAKI PREFECTURE

J. Oubina*, J. Segawa*, H. Fujimotox, Y. Fukudax,
T. Furuta*, H. Toh*, V. Bapatx, N. Onishi%x*

* Ocean Research Institute. Tokyo University.
** Tierra Tecnica Co. Ltd.

The Magnetometric Off-Shore Electrical Sounding (MOSES) method, has
been used for the first time in Japan off the Ibaraki Prefecture, to get
the idea about the shallow resistivity structure of the ocean crust.

This method minimizes the problems that arise due to the presence of
the conductive sea layer.

A review of the theory of MOSES method was made and the principal
aspects will be referred. Because of the axial symmetry, this method
measures only the azimuthal magnetic field at the sea floor, generated
by a vertical electric sourse (VES) over a range of horizontal
transmitter-receiver separations. This azimuthal magnetic field, measured
at some point, is praportional to the current penetrating the sea floor.
The current is praportional to the contrast between the sea and the crustal
resistivities, as will be the magnetic response. As the transmitter -
receiver separation increases, the field is produced by currents which
have penetrated to greater depths. By measuring the magnetic field
response for & range separation, an electrical sounding of the crust
is obtained.

In the MOSES method three principal aspects are necessary to consider,
and each of them is important for a successful survey. These are, A)
gsignal transmission, B) signal reception and C) positioning.

A) For signal transmission, a constant current of 30 A was used with a
duration of 4 sec., disconnected for the next 4 sec. and after this,
changed the polarity.

B) For the signal reception, an induction magnetometer capable to
measure the two orthogonal horizontal components with a sensitivity of
8 uV/nTHz, was deployed at the ocean bottom.

C) Accurate determination of the transmitter-receiver separation is
important in this experiment, especially when it is small. For this
purpose Long Base Line Acoustic Transponder Subnavigation System (LBL)
was used.

More details of these three aspects, instrumentation, and the
methodology of work on board the ship, will be explained.

The experiment was carried out at two points with 36° 14’ N as a
constant latitude and 141° 10’ E and 141° 22' E longitudes the depth of
the sea being 800 and 1200 meters respectively.

The aspects like,preliminary data processing and ‘interpretation will
be covered.
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THE CONDUCTIVITY STRUCTURE BENEATH THE CENOZOIC NORTH CHINA
PLAIN BASIN AND ITS COMPARASION WITH JAPAN ISLAND ARC

Guoze ZHAO =* T. YUKUTAKE =*=* Guodong LIU =

* Institute of Geology. State Seismological Bureau. China
*+ Earthquake Research Institute. University of Tokyo. Japan

The conductivity structure of Cenozoic North China Plain
Basin(CNCPB) in the northern part of North China is investigated. And
similarity or dissimilarity of the structure between the CNCPB and the
Japan Island Arc is discussed. .

CNCPB is a graben basin. Within the region, depressions and uplifts
appear one after another in succession. Among the east China. this is
the most seismically active region. . - s

Recent years. magnetotelluric observations were made in this region.
Several 1-D and 2-D modelling techniques were used for interpretation
of the data. The results show that the higher conductivity layers
exist widely in the mid-crust at depths of 15-25 km. and their depths
are shallower beneath the depressions than beneath the uplifts. In
the upper mantle., the higher conductivity layer appears at 60-80 km
and the depth changes greatly from place to place. which is about 120

km or more beneath the Taihang mountein wuplift. The depth to the
conductiving layers for different tectonic units varies in a similar
way to that of Moho interface. But they have the mirror relationship
With the thickness of Cenozoic sediments. In the area of thicker

sediment, their depths are shallower. L.
Above mentioned characteristics of the conductivity structure were

compared with seismic velocity structure. The depth to the higher
¢onductivity layer in the crust is in good agreement with that of the
low velocity layer. The continuous curves for conductivity and

velocity with depth show that the depths of the minimum value for both
are almost the same. .

Generally, the crust in CNCPB can be divided into three layers in
conductivity and velocity under the surface sediment layer. The
middle one is a low resistivity and low velocity laver. On the other
hand, jp Japanese island arc. the crustal structure so far obtained
Shows two layer structure, i.e.. the top resistive layer and the lower
conductive layer. In spite of such difference between CNCPB and
apanese island arc. there exists notable similarity. There are
18her values of heat flow where the resistivities are lower; e.g.. in
8pan sea side where a relatively shallower conductive layer is
developed, heat flow is higher than in the Pacific.side. Similarly.
in the Bohai sea depression and surrounding area. in the east part.of
CNCPB, . the higher thermal field appears and the depths of coductive
layer in the mid-crust and upper mantle are shallower. .

In order to understand this correlation between conductivity and
th_ermal field, the volume fraction of melt phase of rocks and the
chperature at about 80 km of depth beneath the CNCPB are estimated
1r°m the conductivity structure. assuming that the high coductivity
aver in the upper mantle (generally considered as asthenosphere) is
Dade of 8olid olivine and melting basalt. A larger fractiong of melt
:g the higher temperature are suggested beneath the depressions than

058 beneath the uplifts, whereas melting of rocks does not appear
Possiblly beneath the Taihang mountain at this depth. This result is
consistent with the earth heat flow data obtained at the earth' s
sulliface.

apid computatio i ravity anomalies is used for
cal?ulating Bravitgtigzgrlmlgzgmaggesg of zach sediment layer and the
residual anomalies corresponding to the relevant stripped layer. It
18 shown that the greater residual anomalies present in the
depressions, suggesting that there are relatively higher density
residue in the depth, whereas the lower anomalies in the uplift

re’il"lllect the relative absence of density in the depth.
uppe::: I;esulta show that the temperature 'and the density in the
Structuﬁe m%ntle are quite ‘lnhomogenuous and they affect the cru§ta1
fiora e strongly. !n_addltion. there exist complicated geophysical
and stress conditions in the boundary between the depression and

the uplift and itg vicini i
init th
earthquake occurrence. Y hleh are supposed to be favourable to )
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GEOMAGNETIC AND GEOELECRIC STUDIES ON KOMAGATAKE VOLCANO, HOKKAIDO

Y. NISHIDA, H. MORI, N. MATSUSHIMA, M. MICHIWAKI, R. ICHIKAWA and K. YAMAGUCHI
Faculty of Science, Hokkaido University

The authors have made VLF-MT, geomagnetic, and self-potential studies to know the subsurface
structure of Komagatake volgano and its thermal condition. A positive anomaly of self-potencial field,
several hundred mV in m_agmtude, is the most significant feature of the present study., The anomaly
is distributed along a major fissure which was formed by the phreatic eruption in 1942. Electrokinetic
coupling effect due ‘to intensive hydrothermal convection is a convincing interpretation of the anomaly.
This suggests that intrusive rocks are latent beneath the fissure.

LB EWyrEWEE, BUWIE O KB/ KA
BEUHBHITEOFTMAEERULUCT W 3.
BHITEOBRAXKTR, KOFEHNREXSH
1.8km, M+« EXE HRIOnDILILE - & /g
HETOAHKREUTV . XOBWOD
FR3MNERITOHERLVERAALT
VAHLMBHEEZ AR S, 1987). F}HE S A
OF2PHLRVLFEF-MT, 2B DT,
EARUMERERELULAOTHET 5. &
RO— MU TEHWCREIAh 35, KBHHW
RPITVTERLER, ERRAE®, EBGR
BEBAHULUTVS . BBohEhxTZ
hoORBREFOHMRBIDEARR VD, it

HFOBBRLL3bDEEHXABL. HI100
WROSDFIARBUORB B HBEB VG
BRRBAERNEBC>oTWI T EETR®
VTHEY, XMRFETADEh 2k
EHERDBORBEeR->-TVW3&Ebh
3. BAITEOMAE, B3hLHF LV
FICHRTIEHHTEIBEDRS D
NoTHELY., KBERBRR LI LD EH
ABhTUVLS. ZBAUBRD ST 3 &
R XHBURDoRBOD, HIFH W
RFELLVWIFROBARHERITIKE
ABRTH >R EREIE .

Fig. 1. Contour map of seif-potential distribution
and the 1942 fissure.

Fig. 2. Apparent resistivity, seif-potential and
magnetic profiles along the NE-SW line in

Fig. 1.
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Conductivity anomalies beneath the Okinawa Trough from the induction
vector data in north and central Kyushu

Shun Handa!', Akira Suzuki' and Yoshikazu Tanaka?
1.Saga Univ. 2. Kyoto Univ.

Two different type 2-dimensional modeling have been made to explain the distribution of the
induction vectors in north and central Kyushu. A high conductive layer beneath the Okinawa Trough
is suggested by the FEM modeling from the induction vector data. The thin sheet modeling shows that
an abnormal current may flow in the Tushima Strait, north of Kyushu lIsland.
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CONTINUGUS MEASUREMENTS OF THE ELECTRICAL POTENTIAL IN JAPAN
USING THE GROUNDING EARTHS INSTALLED BY NTT
Hakoto Uyeshima, Masataka Kinoshita, and Seiya Uyeda
Earthquake Research Institute

Since February 1987 the long span electrical potential of the earth have been measured
in Japan, using the grounding earths .installed by NTT. The purpose is to detect pre-
seismic signals as identified in Greece. The records obtained, now at 16 stations, are
generally drift-free and show clear response to geomagnetic variations. However, as
for now, we have not identified any definite preseismic sixnalé. '

FYVY L TBWTERZRARTHIERDTWS, iy MERBEICHE->Tid. HBOHESEMEE (o -
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2EATCAYOBERA7T — R 2R WEHBE2EEESED Wi - 5% - BH - ) . FRWOFE (KB - ER)
BEFo2TWD. FUIT+OMBFMELIZ, H1BRE BEDRMGELEBLE, BAF—YavizbWT., &%
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ThHENBEMIPSATWENS L, Vh eEVIcB L s, F XdigdHEh, REPBXEZL
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BEGRSHICHIBBERLE T,

fig. 1 : Distribution of stations.
(Open circle will be set up in this autuon.)
fig. 2 : Example of the data of geoslectric field
at Kisarazu.
Some abnormal disturbances before the
Chibaken-Toho=oki earthquake (87/12/17)7.
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ANALYSIS OF THE EARTH-POTENTIAL DATA WITH BAYTAP-G

Mituko Ozima, Toshio Mori, Hiromi Takayama

Kakioka Magnetic Observatory, Japan Meteorological Agency, Meteorological Research Institute

We have been observing digital l-minute values of the geoelectric field with the use of
telegraphic facilities of NIT at Mito and Numazu. The data collected at Mito by us, those at
Aizuvakamatu(observed with the use of telegraphic facilities of NTT by Uyeda group, EQRI), and those
at Kakioka(observed by a conventional method by Kakioka Magnetic Observatory) were analized with a

program, BAYTAP-G. Results were compared with each other with special reference to differences in
the observation methods and observation localities.
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Fig. 1 Observation networks for geoelectric
field and Kakioka Magnetic Observatory
(KAK) . 1 10

Fig. 2 The result of the analysis with 1986
BAYTAP-G, the original data(KSM-MTO),
and the associated data(RAK X, Y, Z)
for the interval of January to
February, 1986.

Fig. 3 Magnetic variation at Kakioka on
January 27, 1986.
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CONTINUGUS MEASUREMENT OF THE TOTAL INTENSITY WITH KMé2 TYPE
MAGNETOMETERS IN THE EASTERN 1ZU REGION

SASAL Yoichi, Yoshinobu ISHIKAWA and Tokuji NAKANO
Earthquake Research Institute. University of Tokvo

The KH62 type proton precession magnetometers are introduced into the ated eastern Izu
magnetometer array. Multi-station cbservations in an area within a few km enables us
to detect tectonomagnetic signals with an accuracy of 1 nl, even in the eastern Izu
region where cultural as wsll as natural electromagnetic noze level is high.
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The Tine Changes of CA Sransfer Fun
Satoshi FUJIWARA® ,

AZHBER DIRFHEIZEA L

ERZE
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ctions in KINKI and SAK’IN district.

Norihiko SUMITOKO*=x

“Faculty of Science, Ryoto University *#College of Liberal Arts and Sciences, Kyoto University

The CA transfer functions at Azai(AZJ),
magnatic variations. We examined the time

64min. at YST are similar to those at T0T. The
might change in a wide area between YST and AZJ

tivity in some regions where conductivity is sensitive to tecto!
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nic stress changes probably associated with the seismicity.
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Total pagnetic force measurements at the Hakusan Volcano
¢ a prelininary report.

R. Katou!, -T. Nagao®, Y. Kouno?, T. Higashino®, K. Takayanagi? -
1.Toyama University 2.Kanazawa University
3.Hakusan Natural Conservation Senter

In oder to know the origin of the Hakusan Volcano, total magnetic force measurements were made
during from August 1 to 6, 1088, by using the Barringer portable proton magnetometer over this
region. Gravimetric and seismic surveys were also carried out at the same time. Near the summit.of
the volcano, large positive anomalies were observed where the lava flows are distributed. These
observations were planed by the Hakusan Natural Conservation Center, Ishikawa Prefecture, and will
continue following two years.:

1988481825 6HK»PY. H AHtoMEME A I
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BRERYALH LR IET TR, BMA LU RBB LRI HORBRAELETHAL T
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-1
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. 1P S3EHULTFZRVWEORYHM
FRALE. EMARKEBOLTR. BRUD -
etk k® X5k lim (it
gr) Rhi-mACERERE2IT R RS
FEEBELE REL. BBIEMNKE B
whEREBFS MO BEDBREL . E R
RBEFHOBBIRIBILDE, Y
- X% 1mELLT2 .5mTPOoORRBBHITR
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Contour interval is 300nT.
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Roughness of Aeromagnetic Anomalies

Masahiko Makino and Yasukuni Okubo

Geological Survey of Japan

The roughness of aeromagnetic

The spatial characteristic of aeromagnetic anomalies in Japan has been quanti-

tatively investigated using the roughness.

from the first-

The roughness map of 8km window-size reflects the geological

anomalies is derived from the root mean square of deviations

order trend.

Therefore the roughness is an
g of boundaries between units of

f volcanic or ultramafic rocks.

distribution o

effective criterion useful for the drawin

different geophysical texture.
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The analysis of the magnetic structure of the Kaikata Seamount.

H. Ishikawa and N. Den
Faculty of marine science and tecnology Tokai University

As the results of geomagnetic surveys in the 1987DELP cruise, the direction of wmag-
netization of the Seamount shows declination =-43" and inclisation =50°, respectively. The
magnetic structure of the Kaikata Seamount is divided into three dlfferent blocks. This is
in accord well with the distribution of the anomalies(Fig.3). Consequently it may be con-
cluded that the Kaikata Seamount was built up as a normally magnetized seamount.

1987DELPRIBIc B W T RS W EBA LSRN HIMERR
b, B BEFEOBBELOBIANMBLEOVWTRITET
ARNTHETS.

1w
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GEOMAGNBTIC AHOIALIES OF THE SOUTHERN PART OF THE OKINAWA TROUGH
Hasahide FURUKANA', Nobuhiro ISBZAKI2, Sinya KONDO2, and Masako MIKI!
1, Graduate School of Science and Technology, Kobe University
2, Faculty of Science, Kobe University
During July, 1988, the k/V “KAIKO-MARU No.5" surveyed an area around
the Okinawa TPOUBh-és.DBiPss cruise. Geomagnetic survey was mainly conduct-
ed in the region é}souiﬁerwpart of the Okinawa Trough. Three components of
the geomagnetic field and the total field were measured by a shipboard three
components magnetometer (STCM) and a proton precession magnetometer, respect-
ively. -These measurements detected magnetic anomalies with amplitudes ex-

ceeding 300 oT.  These anomalies would be associated with small sea-hills in
the Yaeyama submarine graben. '
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The Secular Variation of Solar Diurmal Variation Observed by Neutron Monitors

S.

Kudo

I.P.C.R.

S. Mori

Faculty of Science,

Shinshu Univ.

The data from vorldvide neutron monitors over three solar cycles have been

used to study the secular variation in the cosmic ray solar diurnal variation.

Ihe amplitude of the yearly mean diurnal variation indicates that, in addition

to the vell-known ll-year variation, there are increased ampitudes wvhich appear

in the declining phases of sunspot number. The relationship betveen these in-

ceases and the other phenomena is investigated over three solar cycles from 1953

to 1986.

AR edhErtic KRS 2B
BHLEEELSDWT., TORBELERT A=,
413 Climax & Huancayo I 3\ T. 19534
6 1U864E £ T D 3solar cycle Kb Y@
MENEEEYHBEALOUHA(SHR) L BE (X

BITHD, FLABHRTWVWBHNMHD2I24E L

Lo llE gL AR 3. I, (TR
AHO O E & B LT 70 R IC b
LGV L B04E K ICHBBRT 5. WL, £
@ Sunspot Number CRDLDEhZIXWHEHD
HERELEBRLT. ABFEHOEBM &
Ay, BRBMKEBAKLRS. SZTHH
TH5DB. ABER DR MM (62-63,73-74,84
BRI AL BEORN KT H S . T OH
BOBMKIE, 3solar cycle ICbE->T. ¥
sunspot Number & V¥ 4-5E B THDLIO 3.
B-TME DM AR DVWTIESHAEBRE BN
HEBRENLTWSE*. F k. BIRIVK—0H
Fia—-dvFrAa-7uEUBEzhi
HefcomEmit, 78-85EOH. ABEBO
FAR—-WE—A Y PEBRLHBLTWS &
oRENDB:, ULlL., HEFHRLEL ¥ A
K-NWE=-AVFEOHBBERSRWEED
nTHEY., ABEBHEREMICYHETFAIZERD
BEFANXRTI2HARHALI»PTRLV. £ 2
T. IO RLBARLOBEAE Isolar
cycle Kbl TB-TH B,

1 H.S.Ahluvalia et al., Planet.Space Sci.
Vol.35,No.1,(39-43),(45-50),1987.

2 k.Nagashima et al., Nature,Vol.328,
No.6131,(600-601),1987.
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An analysis of sidereal diurnal anisotropy in the energy range of
t 2
6-10"~ 10" eV observed at Matsushiro
S. Mori, S. Yasue, S. Sagisaka and M. Ichinosex*

Faculty of Science and Faculty of Liberal Arts*, Shinshu University

The observed sidereal diurnal variations at Matsushiro (median primary energies 6-10"v 10" eV)
are analyzed for four-year period 198/-1988. Two types of anisotropy are assumed in free-space:
one is of unidirectional (N-S symmetric type) and the other of bidirectional (N-S asymmetric).

By means of best-fit method the -amplitude and phase of anisotropy are determined for an assumed

flat energy spectrum with variable low energy cut-off. It is obtained that unidirectional aniso-
tropy has an amplitude A=0.096% and phase #=2.8 h LST and bidirectional one has A=0.049% and

#=15.6 h LST. The present result may be consistent with NAMS (Ueno et al., 1985). The descrip-
tive model of anisotropy will be discussed.

4 Ei21984- 19885 DAE M DRI FHRAH (FHNBTH A F—6-10'~10"
BFXNVF) TOFHBEERBHHORFLERLBE T 5. HIZLITSARS
DEEHHAZT(L~Y F )V %suanation diagran EicEWT H 5. € Dpersistency
HRohE, $x. 83, S2 HEMRAIR vI/2hEL B2 TVWE —ABREH
REXRBTICRROFEBELEITHED 20,

BRZUHET2ZMCOREELB/~S 2D, T Tltunidirectional
(N-5 symmetric)® bidirectional (N-S asymmetric) #HEL. BEHENOKE XL
Bt gbest-fit nethod Tk =, [@2ic MAfli & KMl i # R F. unidirectional 2
Ry #124508A=0.0961 TP =2.8 hLSTD KA. bidirectionalixA=0.049%T.
®=15.6 hLSTE @H N7, = DEERIZUeno et al. (NAHS) & HconsistentT H 5 &
3TH 3, Jacklyn (1962)% ¢ Nagashima (1971)®D 2HAKRFROFERES,
BES5TH5. £, CORBRBELBVWIANF— IV COBRBABRE BOED
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OBSERVED SIDEREAL DIURNAL VECTORS
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DESIGNING OF A RECURSIVE DIGITAL FILTER AND AN ANALYSIS OF
APERIODIC COMPONENT IN THE COSMIC RAY INTENSITY VARIATION.

Shinichi Yasue, Satoru Mori

Fac. Sci. Shinshu Univ.

A new recursive digital filter is designed which is characterized by a gain factor of

sharp Gaussian distribution (half width: 10.01 cpd).
ray data observed at Deep River neutron monitor in the period of 1974-1977.

This filter is applied to cosmic
It is shown’

that (1) The aperiodic component extracted by using the digital filter can be regarded

to be "fractal”.

(2) The amplitude of the diurnal and semi-diurnal components produced

from the aperiodic variation is also "fractal" with respect to time, during the time

interval of one day to one year.
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CORRELATION BETWEEN ROTATION PERIOD OF THE HELIOMAGNETOSPHERE
AND SOLAR ACTIVITY CYCLE
T. Oki, T. Saito, and K. Yumoto

Geophysical Institute, Tohoku University, Sendai

Structure of the heliomagnetosphere shows dynamical and complicated varia-
tions. In order to find some systematic rules on the variations, various
analyses are made for the magnetic fields on the photosphere and the source sur-
face (1959 ~ present), IMF sector polarity (1926 ~ present), and geomagnetic
activity indices (1935 ~ present). The figure shows one of the results on the
solar cycle change of the rotation periods -of the heliosphere.

ABBRBOME I dynanic ICH%E2EILE T3, ABREMIIEY 5 0l AHE
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(1926 ~ BE)., MBKEHIEYK (1935 ~ BE) 282 L. ABRBREO A
ERY OABREHE N T8t KD~ AEANICRRERFENSD. &KF
BEBCLHERRMES IS 3,
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INTERPRETATION OF THE 11-YEAR VARIATION OF THE MAGNETIC AXIS
OF THE HELIOMAGNETOSPHERE BY MEANS OF THE TRIPLE DIPOLE MODEL

T. Saito, T. Oki, ) and S.-1. Akasofu .
Geophys. Inst., Tohoku Univ., Sendai Geophys. Inst., Univ. of Alaska, Fairbanks

Study of the geomagnetospheric disturbances has to be based on a study of the
heliomagnetosphere-geomagnetosphere coupling. Movement of the magnetic pole of
the heliomagnetosphere is calculated from the spherical harmonic coefficients
for the source-surface magnetic field from 1976 through 1985 as shown in Fig.l.
'!‘he effect of the heliomagnetosphere on the geomagnetospheric disturbances is
interpreted by the growth of GBMR's in terms of the triple dipole model.

MRBEEEL LMD T 521k heliosphere ¥ geomagnetosphere fjdcoupling
%Ex2BRERER V. chifIRBEDIC. AT ABRKETRSOREHMNR
FREDOS5. g9 .81 ,hiZ2AWTHIRRTEIOZAL T LOBBOBEH ZRD .
f:.‘Eb:-:-o)%'%t Oki et al.(1988) It & 2 ABMAEOHEA MO LB ICHT S
HEREL KRS bH L 2ickD. heliomagnetosphere DE LD FEHIIEK DO XS A Y
Ehk, : '
(1) Solar minioum phase |cit sunspot remnant field ¥ equatorial closed
region I ¥ ¥ 5 = ®ic geomagnetosphere ~ADOEBEER S,

(2) Inclining phaseiz i3 &M - open region (=G B MR (Giant bipolar magnetic
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THREE-DIMENSIONAL STRUCTURE OF CORONAL MAGNETIC FIELD
HIGH RESOLUTION MAPPING OF FIELD LINE

Kazuyuki
Chubu

HAKAMADA

University

Since the line-of-sight conponenf. of photospheric magnetic field observed at Kitt Peak in U.S.A. and

magnetic neutral

line on the source surface on the basis of obsrvations at Wilcox GObservatory in

U.S.A. were relatively steady between CR1748 and CR1752, the average distribution of the line-of-sight

cosponent of photospheric magnetic field can be computed by the superposed epoch analysis.
sional structure of coronal magnetic field is, then, constructed by the tracing of field
that there is no electric current in the corona and field lines are radial at the source surface.

Three-disen-
lines assuming
It is

found that many filed lines are closed near the photosphere if the spherical harmonic expansion is trun-
cated at n=90 but some of thea are open to the space if the runcation is performed at n=10.
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PLASMAS AND MAGNETIC FIELDS IN THE SPACE AROUND THE SOLAR SYSTEM

Kunitomo Sakurai

Institute of Physics, Kanagawa University, Yokohama 221

Plasmas and magnetic fields in the space surrounding the heliosphere in motion in
the galactic space are investigated based on the X-ray, radio and UV observations.
The heliosphere formed in the so-called hot bubble seems to have a structure
similar to the Jovian magnetosphere, but its size is enormously larger than the

latter. This stucture seems to take an important part in the long-term
modulation of high energy cosmic rays.
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PLANER FILED STRUCTURE IN THE SOLAR WIND

I—Aas

T.Nakagawa and A. Nishida
The Institute of Space and Astronautical Science

A distinctive IMF structure is found at 0.8-1.0 AU, in
are all parallel to some fixed plane

field vectors

field direction vary abruptly and randomly in that plane.

which
while the
Eleven

examples are found during the period from July 1985 to July 1987.

This

structure can be interpreted as magnetic tongues

elongated

from evolving bipolar magnetic structure on the sun.

F33Nd, o F - 9 :HE2°% 0.9
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Fig.2 Planer field structure observed on Aug.1,1986

fﬁ;ﬁ Fig.1 Distribution of field
35 directions observed on Aug.1,1986.
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INTERPLANETARY MAGNETIC CLOUDS OBSERVED BY PIONEER VENUS

K. Marubashi

Hiraiso Solar Terrestrial Research Center
Communications Research Laboratory

Magnetic field data from PV/OMAG were surveyed in search of the interplanetary magnetic clouds

characterized by the magnetic flux rope structure.

set of about 5.5 years.

More than 20 examples were found out in the data

These events provide a unique opportunity to study about solar phenomena to

have generated those magneic clouds, allowing us to look into the solar phenomena from different

directions depending upon the Earth-Sun-Venus angle.

are aligned, the same magnetic clouds were observed by the PVO and the near earth satellite.
chances of such cases are not high, being consistent with the scale of the magnetic clouds.
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Heat source requirements for high-speed solar wind streanms

Kiyoshi Maezawa

Dept. of Physics, Nagoya university

Parker's original solar wind solutions, with a fixed polytrope index, are unable to account
for high speed streams (e.g. 700-800 km/s at the earth), unless we give unrealistic temperatures
at the coronal base. Heat and/or momentum addition to the wind would be needed near the sun, to

bring theoretical prediction close ‘o observation.

By using an energy equation with a variable

poly'tr(.)pe index, we simulate the effect of heat addition, ard examine the possibility of
obtaining reasonable values for plasma parameters (temperature, density and velocity) both at

the earth and at the corona.
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TRYS5 UT Parker REHOEVDTHA S, R
i Parker BE WO THIRNVF—FHBARWT B GEDOH
FRE>THHERWAWASY 5 8. 81k, TR ¥—
RLLTHY bo—FH AOREEZORIE-BD, RESHE
ARAVERIZBNT [3bRW] 200 TWBhIITHS.
antOREEIBRMGE (R Helios @ 0.3 AU) BT S
AROREIRHYE - T, ThiZHHEB L, MR
HOREL 300 kn/s LI L2 SR VWO THS. (BFa
BLBTERDOALEX THRY IBIZED 52\, Total
RIRINV¥—RNHHAZDTH S, )

ECT, COFFEMRT IO, WERD HXRS
o, MHD#., B 7PI7. = BIZE SRR T
5. CTTEBLR2FhEZSRVWOR. Ik O
(- &

(1) M (Beat addition) wHBEWTR., P77 Yz V#iD
dissipation &> T 7S X HBEY. Thicdd
2RGHR VP TFSAHBMBEEhS.

(2) & (Momentum addition) KKHWTKR. PI7Yx>
BORAEK LS H, VB2/8x THESS Xwhn
mRXh S,

LW KEZHREHB 2L THE. (1) 26if. RiZY

ARBETHRAMBR X ZAHL SR LGREB OIS, L

PHEDBRRRL I TRR LV IR TRABK LIS, B

(2) Tk, BELIE. decouple U TEHREXRL W,
TR, LR (1) oBRIHFBL BRI Parker

MR Y 2AT2HEHBESHOEICLicEH T, 20
1AUOKRBIRREE~-L. Lird 700-800 kn/s DEBR
22K DSB3RENSHBELWTHS. 2 VRAEDOHEH
REHh<., ToREES LS R, HROFAMHH
AR Y S hEBRLEI EEFSHDTTCHS. REHKD
F#EL LTI, BAWKKY bo—FiEKr 2HWS. 0F
DB Y/ ( v-1) PVEGOIRNV¥F—HEDHEL
B2 vLEROBELTILE. dy/dricHBLERE
BT2E. HBBAREAEDIHE RS A—2{ET S
DOEXETHS, (5. Parkerid v ZERMEK LK%
BLTWER, d7v/drEREBE LTRSS LREREL
TS, )
J=0: Y- ’
(1) Critical point D THMT S, BB FHET
ESHIEXIBRENETEIDNY S 2.
(2) Pu7¥c>#ic ks MnEl (Momentum addition) )
DR Y S .
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LOW ENERGY COMPONENT OF PROTONS IN THE SOLAR WIND

Takumi ABE', Koh-ichiroOYAMA2, Shigeto WAT%NABEZ, Toshio TERASAWA 3
and Takashi OKUZAWA

1Denki-'rsusin university

2ISAS 3Kyoto University

Low energy component of protons was found in the solar wind by using
"Sakigake" observation. This component is always accompanied by a sudden change
of the solar wind parameters such as interplanetary shock. A difference of bulk
speed between low component and normal component is about 60-210 km/s, and is
strongly affected by the configuration of the interplanetary magnetic field as
to each event. Furthermore, it seems that maximum difference of these two
components can be expressed by a function of Al1fvén velocity and variation of

the parameters.
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LATITUDINAL GRADIENT OF SOLAR WIND VELOCITY AT THE BOUNDARY
OF HIGH- AND LOW-SPEED STREAMS

W.MIYAKE, T.MUKAI, K-I.O0YAMA, T.TERASAWA, K.HIRAO, A.J.LAZARUS and A.D.JOHNSTONE
(CRL) (ISAS) (Kyoto Univ) (Tokai Univ)( M I T ) (Univ.College London)

In the spring meeting we presented the large-scale view of the heliographic latitude-longitude
structure of the solar wind velocity between late 1985 and early 1987 based on multi-spacecraft
obserbations. Although the spacecraft observations were restricted to near the ecliptic, allowing
only about + 8° latitude range, we could identify the low-speed belt distributed near the solar
equator. This results from the fact that low-speed belt was narrow in latitude and the latitudinal
gradient of velocity was so steep at the boundary of high- and low-speed streams. When the relation
between the solar wind velocit¥ V and the latitude separation from the velocity minimumad is
represented by V(km/s) = A sin%® + B, our observation indicates A of 3000 ~ 9000 km/s.
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LATITUDINAL GRADIENT OF SOLAR WIND SPEED IN 1 9856
T.Kakinuma and M.Kojima
The Research Institute of Atmospherics, Nagoya University

The heliographic latitude variation of the average solar wind speed over Carrington rotations 1759-1764 has
been derived from interplanetary scintillation (IPS) observations. The solar wind speed from |PS measurements
is biased by the effect of integration along the line of sight to a radio source. This bias has been removed by
the model fitting method. The results show the steep rise of the solar wind speed (27km/s/degree) around 20 deg.
latitude and the corresponding decrease of electron density fluctuation.
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Pseudo Spectral Simulation of MHD Kelvin-Helaholtz Instability

S. Takahashi and T.

Terasawa

Department of Geophysics, Faculty of Science, Kyoto Unxversny

¥e sinmulated HHD Kelvin-Helmholtz instability
flov direction and sin/cos Fourier in shear direction).
nethod and is more clearly defined than Roe's upwind finite difference schene.

using Pseudo-Spectral method (full Fourier in

This method is superior to Lax-Wendroff
We discuss the

validity of Pseudo-Spectral method and the extention to the three dimensional simulation, since

it is well known that three dimensional

Kelvin-Helmholtz billow.

BRY—-AHD»oHABAN0EMRGRARERED -
ELTHBRFKEEKelvin-Hlelonholtz" XK EMNE I 651
Tw3b (Hiura,1984,1987; Wu, 1986; f),
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Klaassen and Peltier, 1985a,b;ftlh), T b b,
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el RE

effects are

Z hig,

essential to the tubulent difusion of

FCT (Grinstein et al., 1986;fft) .
TXHINBENLZ Roed B L2 S (Roe, 1981)
Spectralik (Orszag, 1980)R Y O FEZHMEL T W
5, WMEIFE 72 DSpectralikD ERIE2KE L =
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BASGREBNHCHEIh I LICR S, ZO&
St sceT. EABKRTHYRAMAG, LD KIE

WA RENODOTASEMBAYy Y2508 T5Fx
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EXCITATION OF LARGE-AMPLITUDE HYDROMAGNETIC WAVES AND
THEIR NONLINEAR PHENOMENA IN THE UPSTREAM REGION OF THE EARTH’S MAGNETOSPHERE

NAKAGAWA Akinari and TERASAWA Toshio / Department of geophysics, Kyoto university

We study wave-particle interactions between hydromagnetic waves and ’'refrected ions’ in the upstream region of the
Earth’s magnetosphere by peans of one-dimensional hybrid numerical experiment. Large-amplitude hydromagnetic waves,
which are excited at the initial stage of the experiment, cause particle scattering (wainly pitch-angle scattering).
This scattering is interpreted as a trapped motion of a test particle in a monochromatic wave.
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PARALLEL HEATING ASSOCIATED WITH INTERACTION OF

FORWARD AND BACKWARD ELECTROMAGNETIC CYCLOTRON WAVES

Yoshiharu Omura!, Hideyuki Usui? and Hiroshi Matsumoto!®

DRadio Atmospheric Science Center, Kyoto University
NDepartment of Electrical Engineering, Kyoto University

We studied parallel heating of thermal particles in the presence of two forward and back-
ward electromagnetic cyclotron waves propagating parallel to a static magnetic field in a plasma.
Such two waves traveling in opposite directions are commonly excited by electromagnetic insta-
bilities driven by a temperature anisotropy of energetic particles in a magnetized plasma. We
developed a theory which gives a heating rate of thermal particles in the parallel direction and we
also derived a threshold of the wave amplitude for nonlinear cyclotron trapping of the thermal
particles. We performed a computer experiment using an electromagnetic hybrid code, where we
assumed anisotropic hot protons as a free energy source. Forward and backward ion cyclotron
waves were excited with frequencies below the helium cyclotron frequency. We observed heating
of helium ions in the parallel direction. The heating rate agrees well with the theoretical esti-

mate.
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Fig. 1. (a) Time history of the dominant

modes (mode 8, 9 and 10). (b) Time
evolution of the helium energy density
in the parallel direction. The solid line
represents the simulation result. The
dashed line is the theoretical value com-
puted from the wave amplitude of mode
9.
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Fig. 2. The phase diagrams of helium ions in

the vy, — z plane at different times.
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velocity theoretically estimated from
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Frictional Interaction between the Solar Wind Plasma
and the Cometary Plasma for Ion Pick Up Processes

Hiroshi Oya and Tomohiko Watanabe
Geophysical Institute Tohoku Univ.

By the in situ observations of plasma waves associated with solar wind interaction:l with
cometary plasma, it is disclosed that the plasma turbulent regions are distributed
asymmetrically with respect to the cometary nucleus. The regions with plasma turbulence
expanded in the antidirection of the motion of the nucleus; the formation of the asymmetry
is much larger in the outer region of the coma. The asymmetry is interpreted as
manifestation of frictional interaction of the cometary plasma with solar wind plasma. The
friction 1is caused by the generation of the plasma waves which result in the nonlinear
wave particle interation; and the friction effect shoud be larger in the direction
parallel to the magnetic field than in the direction perpendicular to the magnetic field.
This evidence has been confirmed by a computer simulation.
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Linear Analysys of Wave Instabilities Driven by Cometary Ions: Oblique Propagation

Hirotsugu KOJIMA

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University

By linear analysies and computer experiments we have discussed wave instabilities driven by cometary
jons to interpret several observation results. These studies are mainly focused on the parallel propagation.
Based on these results, we performed linear analysys of obliquely propagating unstable modes. Cometary
heavy ions dramatically modify an unpertubed dispersion in the oblique propagation. We will show cometary
heavy ions excite lots of cyclotron harmonic waves and these modes have the same-order growth rates as those
of unstable modes in the parallel propagation. Having surveyed parametric dependences of wave instabilities,
we suggest that obliquely propagating waves play an important role in the plasma wave phenomena near

comets.
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Fig. 1: The three dimensional display of the maxi-

mum growth rates. The axis of kj ( k1 ) represents the
wave number in the direction of the ambient magnetic

field(perpendicular direction).
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Source Direction of CKR of Halley's Comet Observed by 'Sakigake'

T.Kobayashi, MH.Iizima, H.Oya, A.Morioka '' W.Hiyake?®
') Geophysical Institute, Tohoku University

2) Coomunication Research Laboratory

Cometary Kirometric Radiation (CKR) were observed when 'Sakigake’ encountered
with Halley’s Comet in March.1986. The observed data were further analyzed to
identify the source direction of CKR. The result consistently indicates that CKR

waves are generated at the aoving bow shock of the comet.
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TEST PARTICLE SIMULATION OF WHISTLER WAVE PACKETS NEAR COMET GIACOBINI-ZINNER

Nobuyuki KAYA, Hiroshi MATSUMOTO and Bruce.T. TSURUTANI
(Kobe Lniv.) (Kyoto Univ.)

(JPL)

Large anplitude whistler mode wave packets vere observed near comet Giacobini-Zinner
by the ICE magnetometer. The MHD waves wvere characterized by two components: steepened
vaves vith periods near 100 sec and circularly polarized wave packets with periods near
3 sec. Though several theoretical mechanisms for the generation of the wvhistler wave
packets exist, there is a possibility that they are excited through an anomalous cyclotron
resonance by the pickup of freshly ionized cometary neutrals. It is the purpose of this
presentation to examine test particle characteristics pertinent to generation mechanisms

_—_> Voh = Va
Bx

of the vhistler wave packets.
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THE IONOSPHERES OF URANUS AND NEPTUNE
H. Shinagawa and J. H. Waite, Jr.*

NASA/Marshall Space Flight Center, *Southwest Research Institute

The ionospheres of Neptune and Uranus have been studied using a steady-state one-dimensional

model. The contimiity, mamentum, and energy equations were solved simultanecusly for electrons,

ions, and neutral species. The calculated peak electron densities reach 1x10° an? for Uranus

and med a3 for Neptune, if no significant ion loss processes are present at high altitudes.
However, the Voyager 2 radio-occultation measurements at Uranus showed unusually low electron
densities at all altitudes (Ne<210> cn®), except sharp onization peaks with 10° an ™ in the
lower ionosphere. This result indicates that a significant ion loss mechanism must exist in
the ionosphere of Urarms. In addition to the previously proposed ion loss mechanisms, loss of

+
H' due to water produced by interplanetary micro-meteorite influx, might account for the low

electron densities. If such a process is actually present in the Neptune ionosphere, the electron

densities will be even lower than the Uramus ionosphere. The Voyager 2 observation at Neptune
may give a clue to this problem next summer.

ay
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FIELD-ALIGNED STATIC ELECTRIC FIELDS ASSOCIATED WITH A UNIPOLAR
INDUCTION AND A DRIFT ALFVEN WAVE
Tamao, T.
( Geophys. Res. Lab., Univ. of Tckyo )

We attempt to estimate the intensity of field-aligned elctric fields, which are static in a system moving
perpendicular to magnetic field lines and are thus effective for precipitation of energetic particles in
association with localized cases, i.e., the Io-related unipolar induction and the azimuthally propagating
drift Alfvén wave. In a rest frame, a parallel electric field along a long-scale field line is quite small
because there is a cancellation between the static and inductive fields as in the case of a classical shear
Alfvén wave with a large perpendicular scale length /, compared with the electron inertia length, c/(npe‘

(a) Classical Alfvén wavein MHD :  8Ej = — (8eV)® — 9Ay0t = 0. and 8E, = -v, o
(b) Kinetic Alfvén wave with electron inertia effect :
55“ =— zk“d) + ioAy = {(«k J_/copc)zl[ 1 + «k l/(ope)zl Y(kyk DSE L

with V,2Ap=(0/kD® and kyV,/o=(1 + cki/op? 1R

In a moving frame with velosity V perpendicular to field lines, on the other hand, the electric field is
represented by the static field given as

SE'=8E+Vx(Bg + 8B) = —V'®', and ®'=@ + Ve(Ag + 5A)
where By and 5B are the unperturbed and pertubed magnetic fields given by B = rof (A + 5A)
(c) Electrostatic field in the moving system :
The parallel componmt of SE' becomes

8E| =8 +&e(Vx3B) =—€eV)D + (VeV)A; = (VeV)Ay,

because of /3t — — VeV in the transformation and 8B, = Vx(A€). Hence, we obtain 3E| =

~(@eV")D ~ 9A/0t, that can be estimated as (/7 )V ASB, where [; and /, are typical scale lengths
in the parallel and perpendicular directions to field lines and V5 is the Alfvén speed. Making use of some
numerical values observed in the terrestrial and Jovian magnetospheres, field-aligned electric fields and
potential differences are estimated for the Io-induced Alfvén and drift Alfvén waves, and given in the
following table.

Parallel Electrostatic Field

\'/ ‘N A Va 8B, ©&u, OF) A(D"
(transl. speed ) (perpend.  (parallel (Alfvén speed) observed estimated
scale) scale) values values
unipolar induction
(To-related ) u,, =60 km/s Ri,=1800km  6R; 300 kms 70y 10kmys 0.2 mV/m 80 kV

drift Alfvén Vo =10 km/s Rg=6400km 6Rg 1000 kms 2y Skms 03 mV/m 20 kV
(pc 5, GEOS 2)
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THREE-DIMENSIONAL STRUCTURE OF EM-FIELDS INDUCED BY A LOCALIZED CONDUCTOR
MOVING PERPENDICULAR TO FIELD LINES IN A COLD PLASMA :

ALFVEN WINGS OF Io

Yamashita, M. and Tamao, T. (GRL, Univ. of Tokyo )

EM-field structure generated by the unipolar induction of a finite size conductor moving with a uniform

velocity perpendicular to magnetic field lines in a cold plasma is critically examined. In particular, we point
out such contradiction included in the model of Alfvén wings of To proposed by previous workers that
aqgmn?l currents flowing out from the wings are needed for the current closure which is not consistent
with their initial assumption of no disturbance in an upstream region. We emphasize that no separate 3D-
Rf'l}ggg;mon of perturbed fields of the shear Alfvén and fast magnetosonic waves occurrs even for a sub-

nic motion of a finite source in a uniform plasma, especially for the perpendicular components of

f:un'ents and of EM-fields. The compressional part of magnetic field, SB", can propagate separately as an
1sotropic mode from the source while only divE | and j“ propagate one-dimensionally along field lines
through the source region. Thus, we have Lc (8B =pq(@erotd o) and Ly(@eV)d), = VA 20,2div] 1

where J, , is the souce current, B = By + 8B = (Bg + 5B))& + 3B, the total magnetic field, Ly and L¢

are differential operators representi . : . . .
. esenting the one-dimensional Alfvén and the isotropically propagating
compressional modesdefined gy g

Ly 1@eV)2—~ v,232) and Le = [V2— V4292,
Trespectively, and V, is the Alfvén speed. As is seen in the following propagation equation, the

g;l'pendicula: current has two sources , one is the direct and the other is the secondary one related to the
I

LaBiy =Ly @, ® +8),@) = ~(ugV )22 poJ 1o —rot, (BB 1.
The same situation is taking place for the perpendicular magnetic field, 8B, + 8B, ?), i.e.,
L3B) =L,@B, ™ +8B,®)=pgor 3,0~ V,div(5B,8).

As shown in Fig.1a and 1b, whi i indicati i i
. . , which are diagrams indicating the two parts of the perpendicular magnetic f'3e1d
corresponding to the case of the Io-related induction, each part is not solenoidal separately but it is solenoidal

3s @ whole with 8B, In Fig.2 we give a schematic pattern representing of the two parts of current,

including the field-aligned i iated plasma
flow distortion outsiq 53; < wicu::;?t' Consequently, we can explain the currents and the asoociated p

s§BY

(Fig.1a) s8¢ ( Fig,10)$B{%end SB,,

Fig.1 Type 1 perpendicular magnetic field perturbation
2:3 :gdiitect current source (a) and type 2
reszio ;ular component, as well as comp- i
< na. part B on a plane of z = const Vi Alfvén Velocly
just behind the wave front (b). Fig.2 ’ loci

\ u, lo's Velocity

Schematic pattern of electric
current system consisting of
type 1 and 2 perpendicular
components and field-aligned
current,§j.,.
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ENERGY SOURCE OF RADIO WAVES FROM GIANT PLANETS
The energy source responsible for the radio waves from giant planets is

The result

data.

shows that the total power of the radiation ( Eras ) is proportional to

studied based on the ground and Voyager observation

) of the planet and is modulated by solar

the rotational energy ( E-o:

wind energy ( E.. ) as
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AN ANALYSIS OF LONG TIME POLARIZATION CHARACTERISTICS
BY JUPITER’ S DECAMETRIC WIDE SPECTRUM OBSERVATIONS II

K. IMAI

and T. KAMIYAMA

Department of Electrical Engineering, The Kochi National College of Technology

An analysis of the polarization of Jupiter’s decametric radiation during the 1986 apparition of Jupiter over
a spectrum of about IMHz was made using a-newly developed dynamic spectrum observation system The right and left
hand polarization corponents of the dynamic spectra cbserved by a spectrum analyzer were recorded as an analog
signal by a data recorder, digitized by an A/D converter, analyzed by a 16 bit personal computer, and displayed as
a color coded spectrum by a color display. In this report, we discuss the long time polarization characteristics by

these systems.
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Analyses of source locations of Jovian Decametric Radiation
with two-dimensional long baseline interferometer

Sho-Ichi 0gi, Hiroshi Oya, Akira Horioka, Hiroaki Hisawa
Geophysical Institute Tohoku Univ.

Analyses of the source position of Jovian decametric rediations have been made being
based on the three long base-line interferometer systea. Observation data are analysed by a
conputer system after A/D conversion of the observation data employing algorism of automatic
fringe phase analyses. This technique has improved the sensitivity of the position decision
and capability is obtaind to handle for very long time phencmena; we can use even for the case
of low S/N data for identification of the position. By analysing many cases of the inter-
feroneter data, we have also accumulated data to identify the criteria for disclimination of
the ionospheric disturbance effects: thus the source locations of JDR can be decided more
precisely by knowing the ionospheric conditions.
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Simultaneous Observation of Long Baseline Interferometer with Polarimeter
for Studies on the Generation Mechanism of Jovian Decametric Radiation

Hiroaki Misawa, Sho-Ichi Ogi, Hiroshi Oya and Akira Morioka

Geophysical Institute, Tohoku University

Simultaneous measurement of source locations and polarization for Jovian
decametric radiation (JDR) have been made since 1987, to investigate the
generation mechanism. By fringe phase analyses of the long baseline interfero-
meter with polarization analyses of wide-band polarimeter, two sources located
at a8 northern and southern polar region of Jupiter are identified with respect
to To-A source. The sources at the northern and southern polar region radiated
JDR with the polarization of left-hand sense and right-hand sense, respectively.
The resulted evidence suggests that observed Jovian decametric radiations were
originated as L-O mode.
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Dayside Magnetosphere
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Characteristics of Impulsive Magnetic Variations

H.Kawano, S.Ohtani and S.Kokubun

Geophysics Research Laboratory, University of Tokyo

in Dayside Magnetosphere

K.Takahashi
The Johns Hopkins University Applied Physics Laboratory

Impulsive magnetic variations ( FTE like variations ) in the dayside magnetosphere, detected with
AMPTE/CCE, are statistically examined. The characteristics of these impulses are summarized as
follows: The radial component designates a bimodal feature while one-sided pulse is ususually seen
fn the other components: These variations are detected mainly on the late morning side: APPlying. a

slople current tube model to the magnetic component perpendicular to the ambient field

under the

assumption that current tube§ pass by the magnetopause-side of the satellite for the most of the
events, the direction of tubes' motion shows a clear reversal around noon meridian( dawnward on the

pornig side, duskward on the evening side ).

Relations to IMF conditions will be {nvestigated

tbrough the analysis of IlIP-J data to find a clue to the driving process.

NPTE/OE ( apogee ~ B.8Re, -15.0<MLat<15.0 [deg] ) {z&kD.
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An MHD Simulation of the Formation of Magnetic Flux Tubes

at the Earth’s Dayside Magnetopause

Tatsuki Ogino!, Raymond J. Walker?, and Maha Ashour-Abdalla®
LRIA, Nagoya University, 2IGPP, UCLA

Abstract. Dayside magnetic reconnection has been
studied by using a three-dimensional global MHD sim-
ulation. Two different mechanisms of the formation of
magnetic flux tubes at the-dayside magnetopause are
presented depending on the orientation of the interplan-
etary magnetic field (IMF) during southward IMF. A
strongly twisted and localized magnetic flux tube simi-
lar to magnetic flux ropes appears in the subsolar region
when the IMF has a large B, component. When the B,
component is small, twin flux tubes appear at the day-
side magnetopause. These phenomena can be well ex-
plained by antiparallel magnetic reconnection and also

are consistent with several observational features of the
flux transfer events.

.We !mve sol'ved the MHD and Maxwell’s equations
with hlgh spatial resolution in the northern hemisphere
as an initial value problem by using the modified two
step Lax-Wgndr.oﬂ’ scheme. The magnetic Raynold’s
number, which is the magnetic diffusion time divided
by the Alfvén transit time, is § = 200 ~ 2000.

. The solar magnetospheric coordinate system was used

g: the simulation. A uniform solar wind with number

€nsity n,y, = 5/cm3, velocity v,,, = 300km/s and tem-

:’?:;ture 'Ii’}w =2x 10"'_‘.’K flows into a simulation box
& uniform IMF, B = (B, B =

0, 3039, 8inf), where B;:!; = én’i" axgcliB—zlo =Bz,1M i
zge&— 0 = 24.25R.. Free boundary conditions were

at 2z =gg,y = %y and z = 2y and mirror bound-

ary condition was used at z = 0. Moreover a sim-

ple ionospheric fixed boundary condition was imposed

a (No, N, N,) = (96, 96 48) poi i
’ = ), 96, point grid except for
21: Bozndary grid points. The spatialgl;wsh sizlt)e was
p” A—t Ay= Az = 0.5Re and the time step was selected
= 1.87s, where R, is the radius of earth.

Two types of magnetj
ending om thic IMF%)M ic flux tubes were formed de-

When the IMF has & l1'ientaf.ion during soqthwprd IMF.

appear at the dayside magnetopa
These characteristics are cons; i Pector
é nsistent

from antiparallel magnetic reco Hon, 0 expected

_ A strongly twisted and loca.l?zl:lcﬁ:g.netic flux tub.
is formed at the dayside magnetopause for more dawn(-e

ward IMF (0 = 210°). The distortion f i
field lines in the wide throat region gmd\?a.lgrez::.lgrgel:z

cause of the combinations of viscous convection at the

magnetopause and magnetic reconnecti i i-
tude antiparallel ﬁeldafzgion. The tw;::da:i:}‘g‘ihullah-
nghc flux tube is approximately formed in the direct?ogn
given by the vector summation of the normal vector to
the IMF and the normal vector to the geomagnetic field
The field aligned current in the flux tube always flows
from dawn to dusk. The B, component has a bipolar
signature in the z direction near the subsolar region, and
B, and B are intensified while p decreases. Ther:efore
this flux tube is similar to the magnetic flux ropes . The
width of the flux tube is about 3R, in the z direction and
1.5R, in the z direction. Magnetic reconnection succes-

sively occurs on the dawn and dusk sides of the magn.etic
flux tube. Then, the magnetic flux tube separates into
northern and southern pairs, and the northern flux tube
convects northward with a speed of 60~100 km/s while
the southern flux tube convects southward. Moreover,
the spatial bipolar signature of B for the isolated flux
tubes, which is almost normal component to the mag-
netopause, is always positive in the northern ha.l!' and
negative in the southern half because the field aligned
current J, flows from dawn to dusk. Therefore, the
satellite temporary observes a positive to negative varl-
ation of B in the northern hemisphere and a negative
to positive variation of B in the southern heml_sphere,
and the duration time of such an isolated magnetic pulse
is about 3~5 minutes. These characteristic simulation
results are very consistent with several features of the
satellite observations on the flux transfer events.

When the IMF is more southward (§ = 240°), the
traditional dayside magnetic reconnection occurs in ti3e
antiparallel field region near the subsolar point. Twin
magnetic flux tubes are repeatedly formed at the magne-
topause in the northern and southern hemispheres when
the reconnected open field lines drape over the polar re-
gion. The normal component B, corresponding to the
flux tubes again shows a similar bipolar signature, how-
ever B, is small. Thus the flux tubes are similar to plas-
moids. The magnetic flux tubes soon convect toward the
high latitudes and toward the tail. These behaviours
are also similar to several observational features of the
FTE’s.

t=32m ~24Re

-18Re

ey
4’/_"—5:_\‘.;

-18Reo
19Re

N e

=277
-18Re

Fig. 1. Configuration of projected magnetic field lines
at t=32m for § = 210°.
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ON THE SOURCE REGION OF FTE-TYPE MAGNETIC SPIKES
OBSERVED AT CUSP LATITUDES

H. Fukunishi
Upper Atmosphere and Space Research Laboratory

Tohoku University,

L.J.

Sendai 980, Japan

Lanzerotti

AT&T Bell Laboratories, Murray hill, N.J. 07974, U.S.A.

with durations of a
few minutes were frequently observed at
South Pole and Frobisher Bay stations at
cusp latitudes in the forenoon hours,
These magnetic spikes have 'following
features,

Magnetic spikes

1.6round magnetic signatures appear to
be consistent in a westward moving twin
vortex current pattern induced by pairs of
downward and upward field-aligned current
ftlaments oriented in the east-west
direction.

2.The initial magnetic variation is
caused by a passage of a westward convect-
fng downward field-aligned <current
filament,

3.Impulsive auroral activity is observed
tn the upward field-aligned current
regfon.

4.The speed of westward (tailward) mo-
tfon is~3-5 km/s.

5.Magnetic spikes occur simultaneously
4n the conjugate regions and the direc-
tfions of the changes in the Z component
are the same in the both hemispheres.

6.Hagnetic spikes often accompany
danped-type Pc 5 pulsations with charac-~
teristics of odd mode standing
oscillations,

7.The peak amplitude is located at the

(a)

gnsP F7/PRRTICLE DATA

T

1986 venm 1791016 /200 (b)

"o ’

28 JUNE 1986

electron

boundary between LLBL-type
electron

precipitation and CPS-type
precipitation (see Fig.1).

8.Magnetic spike events appear to be re-
lated to tangential or rotational discon-
tinuity in the solar wind.

These characteristics strongly sug-
gest that magnetic spikes observed near
cusp regions are a ground signature of the
secondary effect due to field-aligned cur-
rents induced on the boundary between LLBL
and CPS by a passage of a sporadic, tail-
ward traveling disturbance. One possible
candidate of such a disturbance is mag-
netic islands (Lee et al., 1988) or plasma
bubbles (Southwood et al., 19882 formed on
the magnetopause during flux' transfer
events.

Acknowledgments. We thank Dr. T.'Ono and
WDC-C2 for Aurora in National Inst1tutg of
Polar Research for supplying DMSP particle
data.
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Fig.1. Magnetic and particle signatures of the June 28,
(a)Summary plot of DMSP F7 particle data.
An arrow shows the location of the boundary between LLBL-

DMSP F7.

type and CPS-type electron precipitation regions.
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CPS type procipltation

1986 event.
(b)Magnetic footprint of

(c)Magnetograms

from the Greenland chain (after Friis-Christensen et al., 1988).
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HO B. BBEX (HKXHE). J.D.NINNINGHAK(SRI)
PARTICLE ENTRY AND FIELD-ALIGNED CURRENT IN THE DAYSIDE CUSP,

S.TAGUCHI and M.SUGIURA
Geophysical Institute, Faculty of Science, Kyoto University, Kyoto, Japan
J.D.WINNINGHAM
Department of Space Science, Southweat Research Institute, San Antonio, Texas, U.S.A.

We have studied the latitudinal range of electron precipitation in the
dayside cusp field-aligned current region under quiet conditions, using the
Dynamics Explorer 2 data. It is shown that the region of precipitating electrons
is related to the distribution of field-aligned current near the cusp. When the
field-aligned current region.consists of a downward current on the equatorward
part and an upward current on the poleward part, the cusp electrons are observed
in both of these two parts. When the directions of these currents reverse, the
cusp electrons are mostly observed in the equatorward part, i.e. the upward
::rrent region. These distributions of field-aligned current are related to

fo?:; of electric fields in the magnetosphere which are dependent on the sign

:h F By. A possible explanation of the difference in the relationship between

ot‘: cusp electron Precipitation and the field-aligned current distribution is
ered in terms of electric fields in the entry layer.
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ReconnectioniZ &k BLow Latitude Boundary Layer DHZER

FORMATION OF THE LOW LATITUDE BOUNDARY LAYER BY RECONNECTION

A. Nishida

Institute of Space and Astronautical Science

We propose that the Low Latitude Boundary Layer found inside the magnetopause
is a consequence of the dayside reconnection process. Reconnection on the day-
side magnetopause could occur not only when the IMF polarity is southward but
also when it is northward, but in the latter case open field lines intersect

and re-reconnect. resulting in closed field lines filled by solar wind plasma.

BABOBEREMA BT AHTMICIR. XB
BYPSAREBABM IS XY e HAHKEST DHRE
FHY. TOBE S5 X< ik Hagnetosheath @
ABBRLABREOHEBE THAT VWD, T DHK
Lov latitude boundary layer (LLBL) & EE
hTtwds., BABW AT ICPH T DKelvin Helnh
NUZFRERABBALSLBABAOEDROE
ZegElLEdBZ LB TCEDAN. TTXTOR
AeBIZEBIDLBOTCR L. ThET TLLBL
EBRPETIIEETER V.

ABALBAMBMDOE H & lEreconnectionlc &
STo2RBoTWDH. ABBRFFI XX ZSL
TR B2 B HBILE-> TRABILHEAT S
TELHFTEDIH, LLBLEEHE B XA 5D TV Bre
conmnectionC R P T ERWVWHEHEZ D > TW 35,
Thid. IF oBEIILEHZDE ETLDHHP X
(WBLWVWITETHB. INF HILME =8 H oY
Kitpolar cap OB A B EV A INF & D A 3B
CVIBARELHIDEY. EREORAEAL
ADEABB S5 X # AlkreconnectionT i% i
GTERW.

K, IF BEALMEORICIE., ERFD
BABERBARBCILE 5 /= { reconnectionH H x
ABVHBDES I . 5t Rreconnectionid K ¥
FREBOHTHEEsbDELTHEABNE. L
PL, RETCRUEPITFTRVWEBOM T Hreco
mectionBBE B L2 hT WD, EIThiTh
£, IF BEFHF O XZDROABER T XWX -
NDRABBAIBRTCELRLVWOTHD . thip
6, LMEINF HEMERABEA R @ Treconn
cctionk BT LEXTRVOTRE VD,

22C. TEHOEFNVERBLEW. INF K
tmEEHED L ZICH. reconnection X > T
BERERABAOABR SIS XTORAREE
3 (A) . LALZOBAKK., 2l k8
DBEILADPSABI REFB W, HHE-
=R & re-reconnectd b, ¥4 dbbH. INF
HOIBHURBDOBRIBLLBUEHIRT S (
B) . coBREE-ARRB) MLE) &
ALt ABRREOSSARAFELT
W3, O TS ATRKBRABRISK-H FEE
KEo THEBBAEIHICRBEH. HABL @
~no#EhFEBEINS.

LLBL® & = X IMNF B icik# L. 1IMF At @
XDBOIESHEN., ChiE, IWF tHE0B
BLE (A) ERFEIEIRF>EBNE
ARABMIWLHAITISNEZINDSTHS . IHF
HEHEpBicik> - B b8 Epolar cap
Ko THANTOLDT. BEREKLIAY
RARE RN,

Reconnected field lines on the dayside magnetopause
in the northward IMF case. Open field lines a and b
produced by reconnection intersect and re-reconnect,
resulting in the closed field line ¢ and the IMF
field line d. The field line c filled by the solar
vind plasma is suggested to constitute the LLBL.
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Large-scale Current Systems in the Open Magnetotail Boundary

S. Ohtani and S. Kokubun
Geophysics Research Laboratory, University of Tokyo

This is the first observational report on the large-scale current systems in the plasma mantle. The
magnetic field changes in direction in the plane perpendicular to the surface normal at most of boundary
crossings.  Such rotational changes can be ascribed to the field-aligned currents flowing in the same
region as the frank current flows. The distribution of current polarity and dependence on IMF suggest
that these field-aligned currents are parts of the current system observed poleward of the cusp region.
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Fig. 1 Hodogram of magnetic field in the (a) tail lobe, (b) plasma mantle, and (c) magnetosheath in
the boundary coordinates.
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Imaging ot Magnetospheric plasma dli

K. Tsuruda (ISAS)
T. Ogawa (Tokvyo Uniwv, )

Feasibility of maxknetosphere imaging by means of resonance
the solar UV by the magnetospheric Helium

scattering of
ions at 304A was studied. Helium 1ions are relatively
concentrated at the magnetosphere boundary and at the plasma
sheet. )
With estimated density of Herium ions., 0.01~0.1/cc, it seems
possible to obtain images of the plasma sheet and the
boundary layer with spatial resolution of a few thousand km,
the orbit of

if we fly 2 UV telescope of 100cn aperture to
20~30Re.
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ENERGETIC ELECTRON FLUX IN THE OUTER RADIATION BELT AND
GEOMAGNETIC ACTIVITY

Tsugunobu Nagai
Meteorological Research Institute

One of the characteristic signatures for the outer radiation belt
electrons in association with geomagnetic activity is a flux decrease
during an initial phase of enhanced geomagnetic activity. A decrease of
the magnetic field intensity in association with Dst development may
cause this flux decrease, however, the flux decrease does not follow the
Dst development in some cases. The magnetosphere is often compressed in
association with enhancement of geomagnetic activity. It is proposed
that the electrons in the . outer radiation belt are 1lost through the
magnetopause that moves inward on the dayside.
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INTENSITY NAPS OF MEV ELEVTRONS AND PROTONS BELOW THE RADIATION BELT
T.kohno, K.Munakata. K.Nagata. T.Doke. J.Kikuchi. H.Murakami, A.Nakamoto. N.Hasebe
Riken, Tamagawa Univ.. Waseda Univ.. Rikkyo Univ.., Ehime Univ.

The global distributions of energetic electrons (0.19 - 3.2 MeV) and protons (0.64 - 35 b'leV)
are shovn in the form of contour maps. The data were obtained by two sets of energetic particle
telescopes on board the satellite OHZORA. The observed altitude range is 350 - 850 km. Ten
degrees meshes in longitude and latitude were used to obtain the intensity contours. A pitch
g}lle di:tribution of J(a) - J(90)-sin"a with n = 5 is assumed to get the average intensity in

mesh.
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ONE FULL-YEAR MEASUREMENT OF ION-DRIFT IN THE IONOSPHERE

BY THE MU RADAR

Yoshiaki ONISHI, Toru SAT0, Shoichiro FUKAO, Mamoru YAMAMOTO,
(Radio Atmospheric Science Center, Kyoto

Toshitaka TSUDA, and Susumu KATO
University)

We have made a series of observations of the ionospheric ion-drift velocities by the MU Radar from April

1987 through March 1988. These observations were scheduled about 48 hours every month.

This is the first

time that one full-year observation of the ionosphere is made using the MU Radar. We have analyzed these
data and have drawn an average behavior of the diurnal variation of ion-drift at mid-latitude in Asia.
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ST FIELD ALIGNED EGURARIT
IN THE IONOSPHERE USIN E MU RAD
Tatsuya SHIRAKAWAY , Shoichiro FUKAO', J.P.McClure?, Toru SATO?!,

Toshitaka TSUDA!, Namoru YANAMOTO! and Sususu KATO!

! Radio Atomospheric Science Center, Kyoto University
2 Center for Space Sciences, University of Texas at Dallas

We observed Field Aligned Irregularities(FAI's) in the ionospheric F-region by the NU radar during
12 nights in June of 1987. In this observation, we observed Doppler spectra, so we could
sioultaneously calculate both the echo power and wmean Doppler velocity of FAI's. We found a
quasi-periodicity near the Brunt-Vaisala period (about 12 minutes at night in the F-region) in
Doppler velocities. Also we found a sudden reversal of Doppler velocities. It seeas that a sudden
reversal of electricfield causes this sudden reversal of FAIl echoes.
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Fine Structures of the Ionospheric F Region

T.TAKAMI, _S.FUKAO,

S.KATO, T.TUDA, T.SATO and M.YAMAMOTO

Radio Atomspheric Science Center, Kyoto Univ.

The MU radar as an IS radar has a special feature in the fast beam stearing. Using the MU radar,we

tried to observe fine structures of the ionosperic F region in eight directions. The observation enables us to

find the horizontal propagation characteristics of the ionospheric disturbances.
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Fig.1: Electron densities at a height 358km for differ-

ent times in 8 beam directions.

Fig.2: Electron densities during 2225-2325 LT (23
AUG 1988) at different heights in 8 beam directions.
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THE MU RADAR OBSERVATION OF THE GRO¥TH AND MODIFICATION PROCESSES
OF SPORADIC E LAYER

H. Inuki. T- Ogawa. T. Tanaka. T- Kikuchi. H. Nori. S. Igi and H. Minakoshi (CRL)
S. Fukao. Y. Onishi and T.Sato (RASC. Kyoto Univ.)

Ve made NU radar observations of the
periods of 30 May - 2 June and

the daytime

ionospheric electron density during the
13 - 15 June. 1988.

anomalously strong echoes were observed at the ranges from 600kmn to
From the combined analysis of these data and bottomside sounding data

In these measurements.
1170kmn during

from CRL. we conclude that anomalous echoes are generated by the combination of the

reflection by sporadic E-layers and the scattering from oceanic waves.

It is inter-

esting that growth and modification processes of sporadic E-layers are seen in these
data through the appearance of anomalously short range echoes. which seem to be gen-
erated by the multi-reflection of horizontally structured sporadic E-layers.
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Fig. 1 Time height contour of equivalent electron density observed on June 1. 1888
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TWO-DIMENSIONAL DISTRIBUTION OF SPORADIC-E IRREGULARITIES
DEDUCED FROM IONOSPHERIC SCINTILLATIONS

T. Ogawa, A. Suzuki, and M. Kunitake
(Communications Research Laboratory)

Daytime

ionospheric scintillations produced by the Es-layer were observed during May 27 -

duly 27, 1986 at Kokubunji (35.7°N, 139.5°E) by means of 150 MHz radio wave from NNSS satel-

lites.
tillations

These facts

suggest that though the Es activities at two parts are similar to

A two-dimensional map of scintillation occurrences over Japan indicates that the scin-
5 appear more often over the northern part of Kokubunji than over the southern
ccurrence probabilities of strong foEs (28 MHz) at two parts,

part.
are almost the same.
each other,

however,

characteristics of ionospheric irregularities (or Es ) are different.
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Fig. 1. Geographical distribution of Eg 0 2 4 & 8 10 12 14 16 18 20 22 26
scintillation occurrences observed at Koku- JST (hour)
bunji (K). Also shown are 100-km subiono-
spheric points (circles) for three elevation Pig. 2. Diurnal variations of the number of satel-

angles (EL) and 100-km subionospheric points
(dashed curves)for satellite path with maxi-
mum EL of 10°.

lite passes accompanied by Es scintillations (bottom)
and the occurrence probabilities of foEs (2 8MHz) at
four ionosonde stations (top).
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QUALITATIVE D ISCUSSION CONCERNING THE MESOSPIERIC V H F ECHOING LAYERS
AND THE GRADIENTS OF THE ELECTRON CONCENTRATION.
Y. Muraoka**®
**Hyogo College of Medicine

Ia—=9

T. Sugiyama®
® Kyoto University
From the MU and oLher VHF radar observations, echo returns in the mesosphere have mainly found
in the layered forms, frequently consist of the lower thin layer (~65km) and the upper thick layers
around T5km. We show, although qualitatively at present, that the negative ion chemistry controlled
by O, 0:('Ag) and O, are responsible to form the VHF echoing layers: the strong gradients of
electerons are produced al ~75km duc Lo the Lhree-body attachment of electrons to O: and the sharp

depletion of electrons are pronounced at ~65km owing to the formation of the heavy negative ions.
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LATITUDINAL VARIATION CHARACTERISTICS OF TOTAL ELECTRON CONTENT
IN THE NORTHERN AND SOUTHERN HEMISPHERE DEDUCED FROM NNSS SATELLITES OBSERVATION

1 cn o2
M. Kunitake’. T. Ogaua', K. Ohtaka' H. Maeno, K. Aikyo
1. Communications Research Laboratory
2.Telecommunications Satellite Corporation of Japan

By using the icebreaker "Shirase"”,ionospheric total electron contents (TEC) were
observed during Nov. 14 -Dec. 31 in 1984 by means of differential doppler frequency of
l‘adéo waves (150 MHz and 4060 MHz) received from six NNSS satellites. The observe
region ranged from Japan to Antarctica, that is,35°N to 70°S .

This paper presents characteristics of latitudinal variations of total

e}ectl-'oncontents obtained in the northern and southern hemisphere in each local solar
time interval.

1984%118148 (W) »>12A31H (HHT54 K £T. B2 6 RHEERARICK VRKE

TUSHE! MET, KitTHiB (NNSS) o¥—arvig (1L50MHz RTF4 00MH z) BEHtTbhk. ZhE
NDBHEDK o 5 - HBDE. \WbdDBEHN Ko TS5 — K (Af =156~ 3 f00”8) RUHMERN MU
ERELETH (TEC) Fit¥2xhsd, NNSSHBEN1000kmOBHHEEMET S, LiEF-T. KE
BIIX. 1AZX05, IBFR—REDREIE L 01 51chESLBFEIMHESINDZ 2105,

RE, BHEREPMEREI BT ARISREFEEZATWS. M5 . B78EEHS (1985) 1]

REGEIL, BALEOSEHBLEET (35N~70S) LHAFERDEVCREIChES>TWS, 22T 4
B, AIERBRYSLONAEMTL (VUFU—a VEILE VSERES R TRV DOPENASEOL DR
<).local solar time (L. S. T. ) THHL~LT. TECOEMBIILHIESHITEEROR
BN %R 1=, ‘

TEIRL. S. T. 2 2BMBEK BT 32BFRORENHO—BTHS. ZOEISLRIIShBEIK. A
AMTHAZ(EICBATVS. HRAOKMBICOVWTCIE. 114815 HMEBORAKICEY 1 5~1 7HRALTW
BN, EOMEhIBNBRTHS. (A5 LICESACHBIBKp 28#iE) LEA-T. (3) % (7) 0%
RIBMAKTH 0. BRABRLICEDIDD. 2EEXIW. E2AT. HHOLEFRMEHTT SR
RARBEREST ZLBEHHSHKF. 1 stationTORIUTIE HAL2 RERDSNRN. EDED. B
?ggiemn, BN - RELHALCRHERSDOTHD, MHALTHLICBLOR. 2L ST LOMEATHSD

60

BHTE, 8L. S. T. COLRIBORENH (35N ~70°Sichizd) OEANHERTEIDSOER.
FLOWTHET 3 FRTH A,

TOTAL ELECTRON CONTENT NNSS
K
o 1984 (1) Nov.18 1208-1220 UT 131°E 3p
& (2) 18 1338-1348 125°E 3
3 (3) 20 1250-1302 124°E 4~
o (4) 21 1416-1425 114°E a4~
% (5) 22 1232-1240 119°E 2+
~ 1 (6) 22 1350-1401 114 E 2+
34 (7) 24 1300-1312 1177E 1~
o
- 2 (3)
1 (7)
1 (6
-j W)
o %\
T K T, T T j N ! . ! 1o
-30 -20 -10 0 (deg.) 10 20

SUB-IONOSPHERIC LATITUDE

Fig. Latitudinal varitions of total electron contents(TEC) near 22h local solar time.
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ON IONIZATION IN THE NIGHT-TIME D REGION
Tsuyoshi ISHIMINE

Communications Research Laboratory

The night-time electron density in the D region is determined by using propagation data for LF40

kHz radio waves. The production rate of electrons and the effective recombination coeff%cient are also
estimated on basis of the determined electron densities. The derived value u

3 S § ay:e;l 18 cm “(electon den-
sity at altitude of 88 km), 4.0x107 cm~3sec~l(production rate), 2.%x10~% cm’sec~!(effective recombina-
tion coefficient).
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POLISH UP DATA FORM THE IMPEDANCE PROBE
ON BOARD HINOTOR! SATELLITE

T. Takahashi!, H. Oya!, S. Watanabe®, and K. Oyama®

1. Geophysical Institute, Tohoku University
2. Institute of Space and Astronautical Science

Studies on the organization for the data base on the sateilite Hinotori plasma data have

been made.
identifier of data quality and data reduction.
of the
performed. The

misdetection of UHR frequency.

In this study, algorism and system operation have been developed for gutomatic
Using the complete set of the observatn:m data
impedance probe, some improvements on the determination of the eclectron density are
improvements are given on data area where the precise determination of the
Upper Hybrid Resonance frequency is disturbed due to scale out,
Accurate value of electron density are obtained even

interfere, and
for the

instrumental

area of the disturbances by utilizing the data of measured capacitance at 400 kHz.
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ROCKET OBSERVATION OF ELECTRON DENSITY
IRREGULARITIES I N THE LOWER IONOSPHERE
Yuzo Watanabe Hiroshi Amemiya Yoshiharu Nakamura
(I SAS) (I PCR) (I SAS)

Local i onospheric density- erturbation
wWas measured by t he fix biased Langmuir
Probe onboard t he S-310-16 rocket which
was launched at 22 :40:00 on February 1,
1986 . T h e electr ron density irregularity
detected from 7 4 t o 131Km was frequency
analyzed t o examine t he spectral—-index.
The generation-mechanism 1is researched

M6 1E2/1 BF®R22840%5 RERBLIYVLTFLRIASCEasTR,
O0OBRKSCHrHhITHBETHLNAABMA BFEEDPHEIR74.3knm (5
O ;S -310-16SBIBEEIN 7H) 593 .4km (708) RV,

PEHBAAT R 5y 1770 -7
S-oTHBREBERFEREOTENIAD LUE
FEEDp L E¥REGHEMEFIAL,
ﬁ%&uﬁﬁk—za(31.2°N,
131.1°E) BH&k. 223 . 1%
KEW~ K200 .6 km, 81065 .
8kmof® (30 .3°N,131. 4
CE) 4B BL. 445D BN ZHER
239.8kmopn@ELE (29 .4°N,
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NA47Re S5y a7 -TRosy,
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ofrBEYD114.7km (3608)
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EF-ValleyX125Kkm»hb17
OknopEEEkcBMIAL. BRAE
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ok, DOF o DB THOHME MK
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modulation#%=RNk, - 35~
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RESONANCE CONE EXPERIMENTS UTILIZING K-9M-81 ROCKET

A. Piel', K.I. Oyama?, H. Thiemann®’, A. Morioka* and T. Takahashi’®
! Institut fir Experimentalphysik II, Ruhr-Universitdt Bochum,
Postfach 102148, D-4630 Bochum, Germany (FRG)

The Institute of Space and Astronautical Science,

3-1-1 Yoshinodai, Sagamihara, Kanagawa 229, Japan

3

Physikalisch-Technische-Studien GmbH,

Leinenweberstr. 16, D-7800 Freiburg, Germany (FRG)

Results from the resonance cone
experiment COREX are

2 reported.
Besides electron density and -

?emperature measurements, the
instrument is intended for measuring
n9n—Maxwellian features of the
distribution function. The

temperature anomaly at the hei
ght of
90-120km is discussed.

There are many observations of a

winter anomaly of el
ectron

temperature in the i i

t mid-

lonosphere. et

In the altitude regime
gf h=90-120km enhanced electron
emperatures and high-energy tails
of the distribution function have
been. observed at 1local noon. One
ﬁ:::}ble exp%anation of electron
Pt ;33 and ta?l formation may be due
such arent driven instabilities. In
distrib i@se the anisotropic velocity
o ution should be detectable by
onance cone measurements in terms

of a modified 4 i
pattern. ownstream interference

Within the joint German-Ja
-Japanese
ﬁzggect CORBX (Cooperative Resonance
instr'experiment) a Tresonance cone
1auncg?§nt was designed, Which was
Tou ;;,aboard the K-9M-81 rocket on
fro. ’ 1988, at 11:00 local time
m Kagoshim;) Space Center, Japan

. . The in

cs:::s ists of an e lectronic b:: n:::inta
s of three antenna spheres of 2cm
la., which are mounted on a
telescopic boom in the rocket's

04

it

Fig.l Antenna geometry.

Tohoku University, Aoba, Aza, Aramaki, Sendai 980, Japan

symmetry axis (1) and on two radial
booms (II,III) (see Fig. 1). Each
antenna can be operated as
transmitter and receiver. For
detecting non-thermal plasma features
the upstream and downstream parts of
the resonance cone must be measured
simultaneously. This is done by
rapidly interchanging the roles of
transmitter and receiver according to
the switching scheme in Fig. 1. 360
sets of all four resonance cones are
measured each second.

The antenna geometry has been
designed for wave propagation angles
a, = 28.7° and a. = 37.7, which are
lower and upper bounds to the
expected attitude angle o = 35°
between rocket axis and geomagnetic
field direction. The transformation
from spin phase angle ¢ to the
actual wave propagation angle # with
respect to the magnetic field is
obtained by the formula :

cos # = sin ¢ sin a cos ¢ + cos O
cos a (1)

The schematic of the instrument is
shown in Fig. 2. The transmitting
antenna is sinusoidally excited at a
frequency of 600 kHz (0.7 V,). Part
of the preamplifier and the antenna
switch is integrated into the antenna
sphere. The received signal is
filtered, amplified and rectified for
subsequent A/D conversion (12 bit
resolution). Each data word is
completed with the actual position of
the antenna switch.

alln

600 antenna ~o
kHz [ switching r_| = H >

swilching A
control 0

l 1L

[ Pcm TeLemETRY |

Fig.2 Schematic of the instrument.
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ANISOTROPY OF ELZCTRON ENERGY DISTRIBUTION
IN THE TOPSIDI F REGION IONOSPHERE

Shigeto WATANLABE', Koh-Ichiro OYAnA'!, and Talkumi ABEZ

;Institute of Space and Astronautical Science,
Department of Applied Electronic Engineering,
University of Electro-Communications

The numerical simulations of Eoltzmann's zquation have bean carried out for
the investigations of anisotropy of electron energy distribution in the topsice
P region ionosphere. The cquation contains electron-electron collisions, alectron
_ion collisions and electron-neutral particle collisions as the function of
particle velocity. The simulation results show that the anisotropy of electron
energy distribution can be generated in the topside F region ionosphere when the
electric field or the temperature gradient exists in the plasma. The simulation

£

also indicates the dependence of elactron density on the anisotropy of electron
energy distribution.
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Effect of Field-aligned Potential Distribution
on the Current-Voltage Relationship

A, Miura1

1.

and H. Washimi

2

Geophysics Research Laboratory, University of Tokyo

2. The Research Institute of Atmospherics, Nagoya University

Effect of field-aligned potential distribution on the current-voltage relationship along the
auroral field line is studied. When the field-aligned potential difference exists locally above
the ionosphere, plasma sheet electrons with energy Esjlgk, where M is the electron's magnetic
coment and By is the magnetic field strength at the ionosphere, are reflected before reaching the
ionosphere and those electrons do not contribute to the net field-aligned current. Therefore, in
such a situation, downward electron current is independent of the potential difference and is
cuch smaller than that obtained by Knight (1973).
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Faint Auroras and Precipitating Auroral Particles

in Low Latitude Dusk Auroral Oval
Takayuki Ono®, Takeo Hirasawva®*, C.-I. Meng?
1 : National Institute of Polar Research

2 : Applied Physics Laboratories / JHU
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Abstract

Faint auroral displays in the Low
latitude region of the duskside auroral
oval vere examined by using images fron
three nmonochromatic IV cameras at Syowa
Station, Antarctica and simultaneous
Precipitating auroral particle data
obtained by DMSP-F6 satellite. Auroral

images vere obtained by a highly sensitive
TV camerag using image intensifiers and
CCD detectors(1). Observation wvevelengths
vere agelected from:  the pricipal auroral
emlaaion lines such as 6300A (0I), 5577A
(Or), 4861A(HE), and 4278 A (1IN N;+) by
using interference filters; A high
sensitivity of the TV made it
Possible to observe faint auroral displays
vith high time resolution. The obtained
image data vere Fecorded by a PCM digital

camers

recording  method. In  addition the
simultaneous auroral particle measurments
vYere

carried out by the DNSP-F6 satellite
for .electrons and ions with the time
resolution of 1 second. The DMSP satellite
data made it possible to
Precipitating "electrons and protons in a
vide energy range (30eV ~ 30keV) with a

sufficient spectral resolutions (19 energy
steps) .,

In the low

examine

latitude region of dusk-
side auroral oval, wve found three types of
auroral displays vith veak
they are

auroras, (ii) pulsating auroras
faint discrete auroral arcs
in the 6300A auroral inage. In nmany cases,
the energy input into the 1lov latitude
region in dusk sector is mainly carried by

optical
(1) proton
and (iii)
distinct only

intensity. Namely

proton precipitations to produce proton
auroras malnly at wavelengths of 4861 A
and 55774 (2). On the other hand many
events reveal

Pulsating features in the

diffuse auroras in the dusk sector in the

_precipitating

recovery phase of the magnetospheric
auroral images which
precipitating

confirmed

substorm. Comparing
feature wvith
data, ve

intensification of

reveal pulsating
particle
significant
electrons from the
is associated with the
In this

electrons are the

auroral
that a
central
plasma sheet (CPS)
pulsating auroras in dusk sector.
case, precipitating
main contributors of the energy input into
the dusk auroral oval.

found in

auroras

cases that
in the 6300A
images but not in other vavelengths. They
part of the
vith proton

Ve also many

discrete appeared
appeared in the equatorial
dusk
auroras or pulsating auroras. These 6300A

correspond to precipitation

auroral oval associated

discrete arcs
spikes of lowv energy electrons simultaneously
observed by the DMSP satellite. The nuamber
energy of these electron
10°el/cm® +8r-sec and
The fluxes of

enough to

flux and nean

spikes were about
80 ~ 200 av,

electrons’

respectively.
spikes are intense
§300A but not 5577A auroral
detected from the
of these lov

excite
photoenigsions as
ground. Appearance region
epergy electrons’ spikes tends to be near

the squatorvard boundary of CPS electrons.

(1) Ono et al.; J Geomag. Geocelectr., 39,
65-95, 1987.

(2) Ono et al.; Geophys. Res. Lett., 14,
660-663, 1887.
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CHARACTERISTICS OF CNA OBSERVED BY THE SCANNING-BEAM RIOMETER

AS COMPARED WITH BROAD-BEAM RIOMETER OBSERVATIONS

Hisao YAMAGISHI!, Takashi KIKUCHIZ, Natuo SATO!, Syuichi IKEDA®, Takeo YOSHINO®

1Ni_n:ional Inst. Polar Res. 2Hiraiso Solar Terrest. Res. Center 3Univ. Electro-
communications

Characteristics of CNA observed by the scanning-beam riometer at Syowa-Station, Antarctica
was compared with those observed by the broad-beam riometer at the same station and the riometer
petwork located at its geomagnetically conjugate point in Iceland.

It is found that a small-scale ( <50 km) CNA is easily detected by the scanning-beam
riometer, while it is very difficult for a broad-beam riometer. It is also found that a
drifting-type CNA is often found by the scanning- beam riometer, while it is difficult for a
broad-beam riometer observation to idetify the drift motion of CNA,

HEBRXBOBRBYF A —212. BRADAKT A—3TR. HFL5DIBRAROTAE R AT
AZ100kINOHROEMAFRR (CNA) 22 BE (20%8TF) MHEZhEW.
HRMB10ke, BRWHMELOBDTRAIT > ATE (2) MREYFRA—-FICHBYLOCNANENKKCR
3. 2hick VB ohECNAORMHH. BHORSKR S5had (H2TR).MBJYAF XA -2 THREBEK
FABOYA XA -2 T, YOIDIKRAD D, ik BRHELEARZTESICNAOHRIER IRV,
fiok.

EBRKEWEYF A - IXEMEHM. RUTEOHMK (2) KR, MMBY I 2 -2{HOBA. BIB
RBETFAASY RO =& (Husafell, Tjornes, MBEMOBMBEBIHENT2VBANBSVWEDTD

Isafjordur) KRBT h =BV A XA -2 THS. V. BIEARNA200~800keBWT M T DBR
IKFPAASYKOBBE LB L . %L PRMELTULEIZLERRLTWS., ELRRBBH
YAi—2. RUPA ATy KL BREHOMBI Y+ HETH- @A TLHBAOLZARIREVED>BE
A—SOMARBERT . FRAOREZELDBVWENZIFRIBANIS» (B2 ER) .
EROHBI XV RDENHL Mt o k. UEXYCNADEREMAT S LT. BXBYF X —
(1) BXBY A A —3CREBS OATOREMLE ik, MY A X -F0Xy F7— I MBAKKHARFER
REBRRAAHEIAZ. COROBMITBMBI Y LEHTHE LA DIS,
Rpr. 11,1986

JrisR
j0.85/01Y

CNA - YOR
1.50/01%
oty ————'y - 1

o ]
100 km

Fig.1 Projections of the FOV of
the scanning-beam riometer and a
broad-beam riometer at Syowa
gtation (broken circles) and
three broad-beam riometers in
Iceland (solid circles) at an
altitude of the absorption
1ayer. TINE (UT)

g-type CNA observed by the scanning-beam riometer (lower panel) and the correspondent

Pig.2 Driftin
-beam riometers (upper panel) at the two stations in Iceland

abporption curves observed by the broad
(TJOR and HUSA) and at Syowa Statiom (SYOW) .
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DRIFTS OF AURORAL ABSORPTION REGION AND MAGNETOSPHERIC ELECTRIC FIELDS
- SCANNING-BEAM RIOMETER OBSERVATION AT SYOWA STATION -
Takashi KIKUCHI®, Hisao YAMAGISHIZ, Syuichi IKEDA®
'CRL/Hiraiso S-T Res. Center ZNational Inst. Polar Res. 3Univ. Electro-communication

The scanning-beam riometer at Syowa station detected a drift of auroral absorption with a

temporal resolution of 10 sec and spatial resolution of 10 km.

drifts eastward in the morning sector and westward in the afternoon sector.

The auroral absorption region
The drift speed is

200 o/s - 3 km/s, which agrees with the drift of nighttime optical aurora and also plasma drift

due to the magnetospheric electric field.
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Fig.1 Auroral absorptions drifting eastward in the
morning sector (upper panel) and westward in the
afternoon sector (lower panel), observed with the
scanning-beam riometer.
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Fig.2 Drift directions of auroral absorption and
times required for drifting over 100 km range at the

ionospheric height.
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INJECTION RLEGION DETERMINED FROM GBEOSYNCHRONOUS AND GROUND BASED
PARTICLE AND FIELD OBSERVATION

Rumi Nakamura, Shin-Ichi Ohtani, Takasi Oguti and D.N. Baker
(GRL,, University of Tokyo) (NASA / GSFC)

We determined the region (LT distribution) of the injection region
by calculating the drift trajectory of electrons observed at synchronous orbit.
Electric field deduced from the average drift velocity of the pulsating auroral
patches and magnetic field model, which consist of dipole field and Tsyganenko &
Uzumanov external field model are used to calculate the drift velocity of the
particles. Results are compared with the simultaneous measurement of the ground
magnetic field and auroral activities. It is shown that the injected particles
could be closely related to the activity of pulsating aurora.
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NUMERICAL STUDY OF INTERACTION OF CHARGE SHEETS:

A CAUSE OF RIPPLES ON DIFFUSE AURORAL BOUNDARY
Takashi Yamamoto, N. Hori (University of Tokyo)
and K. Makita (Takushoku University)

Global auroral pictures from the DMSP
satellite have shown occurrences of large
amplitude undulations on the equartorward
boundary of the diffuse aurora in the afternoon-
evening sector (Lui et al., 1982). The crest-
to-trough amplitude of these waveforms ranges
from about 40 to 400 km and the wavelength varies
from about 200 to 900 km (see Figure 1). This
phenomenon seems to last for about 0.5 to 3.5
hours. The wundulations occur during a
geomagnetic storm interval near the peak
development of the storm time ring current,
Several satellite experiments have previously
reported intense sheared flow near the edge of
the diffuse aurora as evidenced either by
detection of large localized meridional electric
fields or by narrow regions of high azimuthal
flow velocity. It was then suggested by Kelley
(1986) that the diffuse auroral undulations are
caused by an instability of this sheared flow.

Fig. 1: A DMSP photo showing undulations ‘
of the equatorward edge of the‘: .~
diffuse aurora. 3

£~
=
L
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=]

west east

L 2 L N 2 i

Fig. 3: Numerical result of deformation of the
negative charge layer

In the present paper, the undulation pattern
associated with the Kelvin-Helmholtz instability
is numerically studied by using a two dimensional
particle code. In the numerical calculation, a
uniform ambient magnetic field is assumed and
the Larmor radius of a particle is neglected (the
simulation code is capable of calculating the ion

-exact motion) because of large scale of the

phenomenon of interest. The particles then
execute only the ExB drift. Taking into account
the existence of the large poleward electric
fields observed at the equatorwardbedge of the
auroral oval in the evening sector, two
azimuthally—-elongated layers of negative
(poleward) and positive (equatorward) charge
excess are assumed to extend along the field
lines in the magnetosphere (see Figure 2). The
region of the negative charge layer is assumed to
contain energetic particles causing the diffuse
aurora. Dynamics of the two charge layers are
numerically followed in time in a perpendicular
plane to the magnetic field. The numerical
results show formation of undulations on the
equatorward boundary of the negative charge layer
(see Figure 3), which are similar to the observed
ripples of the diffuse aurora, when the
latitudinal width of the negative charge layer is
sufficiently greater than that of the positive
charge layer.

Fig. 2: Initial distribution of space charge

poleward

f

negative charge sheet=F——=—

longitudinal direction
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Questions on the Dayside Reconnection, Magnetospheric Convection,
and Open-Close Boundary

Takasi Oguti

Geophysics Research Laboratory, University of Tokyo, Tokyo 113, Japan

In examining magnetic field linkage
between the outer magnetospheric
structures and the polar ionosphere,
some questions are brought forward on 1)
efficiency of the dayside magnetic re-
comnection to drive the magnetospheric
convection, 2) magnetospheric source
regions of electric potential across the
polar cap and region 1 field-aligned
currents, and 3) the open-close boundary
of magnetic fields in high latitudes, in
comnection with the related polar iono-
spheric phenomena. These questions lead
to a conclusion that
1) the dayside magnetic reconnection, if
any, appears to play 1little role to
drive the magnetospheric convection,

2) the electric potential peak regions
in the dawn and the dusk high latitudes,

BABBAROMIBESH (HEOS2) %
HEETHIE, A—uFF—NILOBHEIWDZ
 —BEFHHAB BN B (Magnetopause,
Low Latitude Boundary Layer) (oD
OB RIELALBEBDTS Xy — bz
BELTWALHFEEh 3, BiZED—BIC.
HAEBTO Region 1 HHMHBEHEFE» 5
BIABEOBE AL > EERETRT. 2O
bt o4 21N

/40/ D 60
J/ i
> 90
© 100
110
o 120
o 130
o 140
o 150
° 160
° 170

» ——
10 20 R

and region 1 field-aligned -currents
could mainly be connected with the dJawn
and dusk parts of the plasma sheet
(boundary layers),

3) magnetic fields most likely become
open("connected with IMF") at the mag-
netospheric flank largely in the tail,

and
4) energy and momentum transfer from the

solar wind at the dawn and dusk tail
flank could play an essential role to
drive the magnetospheric convection.

In this connection, it is also shown
that a simple macroscopic idea of tpe
boundary layers and magnetospheric
electric nature could be almost enough
to account for magnetospheric electro-
dynamic response to the changes in the
interplanetary magnetic field.

1) Dayside Reconnection {X. HBLEZ -
TWITH, MEKB Convection IcAEZ&RH
ZRLULTWAEEFXHE W,

2) @WmEEAIEE & U CH Plasma Sheet
@ Dawn, Dusk o HEHINTNWS,
3) B L Reconnection BRI H>TWDH LT
. Dayside Tld% < Tail Flank ¥ d
EXABWBHTHS.

4) Tail Flank (2B} 5WXBRIH AE
@ Dynamics 2 b A ZBEFEREL Tw
53¢FZEx2Bh5,

ERDERYVEIND,

ZE. ThicB#LT. BARB O Electro
dynamics ISR BRUVBABOY 7 0zEH
TEBLEHREIRTWEIHOEEFERATEN
EITH 3,

Fig.1 Magnetic field lines which connect
region 1 field-aligned currents at the iono-
spheric 1level with magnetospheric source
regions. Field lines are projected onto the
equatoral plane. Numerals indicate sepa-
ration angles of the current regions in
degree from the noon meridian in the iono-
sphere.
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RELATIONSHIPS BETWEEN LOW ENERGY ELECTRON PRECIPITATION EVENTS
IN DIFFUSE AURORA REGIONS AND FIELD-ALIGNED CURRENTS

H.Nakajima, H.Fukunishi,

T.Ono? and F.J.Rich™"

Upper Atmosphere and Spacé Research Laboratory,

Tohoku University

National Institute of Polar Research

*3%

Air Force Geophysics Laboratory, Hanscom AFB,MA 01731

We have discovered Low Energy
Electron Precipitation(LEEP) events in
diffuse aurora regions using the DMSP-
F6/F7 particle data. We have examined
several tens of this type of events.

The characteristics of LEEP events are
summarized in Table 1.

We have further examined the
relationships between LEEP events and
field-aligned currents using the simul-
taneous particle and magnetometer data
from DMSP-F7. an example of typical
LEEP events is given in Fig. 1. These
data give us strong evidence that
Precipitating low energy electrons are
related to small-scale field-aligned
currents embedded in the large-scale
Region 1II field-aligned current.
Further, it is found that upward field-
aligned currents related to LEEP events
are accompanied with the adjacent
downward, field-aligned currents which
usually .exist both poleward and
equatorward of the LEEP events.

The relationships between LEEP
events and visible auroras are dis-
cussed based .on all-sky TV data taken
in Iceland and aurora imagery data from
the DMSP satellite.

Table 1, The characteristic¢s of LEEP

events.

Location diffuse auroral precipi-
tation region (Region II)

Local Time mainly 22h - 6h MLT

Substorm Phase mainly recovery phase

Peak Energy =180 - 5Q0 eV

Number Flux 10° - 10 cm'zsr'lsec‘l

Spatial Scale 15 - 30 km a& h=830km

JI 0.5 -5 pA/m .
Otger close relation to stream-
ing type auroral pulsation
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Fig.l. Summary plots of precipitating
ions(l1-a), electrons(l-b), and magnetic
Bz(east-west) component(l-c) observed on
DMSP-F7 at 04:59 - 05:03 UT on December
13,1985. Four arrows in (l-c¢) correspond
to LEEP events in (1-b).
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FIELD-ALIGNED CURRENT SYSTEM ASSOCIATED WITH THE BULGE
AND SURGE AURORAS DURING SUBSTORMS

R Fujii M Sugiura
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Relationships among the field-aligned currents (FACs), electric fields, plasmas and auroras have

not as yet been clarified.

show a number of configuration and dynamical motions during substorms,
among the quantities are expected, depending upon the type of the aurora.
FAC system associated with the auroral bulge and surge during substorms,

Since these physical quantities relate to each other, and the auroras

a variety of the relations
We have determined the
using the simltaneous

data sets of the magnetic field. electric field and electron precipitation obtained from the DE-2
gpacecraft and the image data from the DE-1 spacecraft.
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CALCULATION OF BACKSCATTERING COMPONENT OF AURORAL
PRECIPITATING ELECTRONS — REALISTIC MODEL APPROACH

Ken KUSIDA and Hiroshi 0YA
Geophysical Institute, Tohoku University

A calculation of the collisional interaction of auroral precipitating electrons
vith neutral atmosphere with the use of conventional cross sections shows that collisional
scattex:ing is not sufficient to produce the backscattering (up-going) component of the
flux, i.e. smaller than the flux observed by sounding rockets by factor of 2-4, It is
required to modify allmost all kinds of cross sections (excitation, ionization, production
of secondary electrons, total elastic, and momentum transfer cross sections), typically

by factor of 2, to
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make a good agreement between calculation and measurements in the
region vhere collisional process is dominant.
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Figure Upper: Conventional cross sections (case A)
and cross sections required to reconcile flux calcu-
alion to measurements (case B). Bottom: Comparison
of backscattering flux calculated from ovserved dovn-
dawd flux with observed upward flux, with the use of
tvo different sets of cross sections shown above.
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CORRELATION BETWEEN THE DISTURBANCES IN ELECTRIC AND MAGNETIC FIELDS
DEDUCED FROM THE DYNAMICS EXPLORER-2 OBSERVATIONS

'M. Ishii, 'M. Sugiura, 2N. C. Maynard,'T. Iyebori

'Faculty of Science, Kyoto University

2AFGL

G“"."’“ ot al.(1984) gave two models to explain intense low frequency eslectric and magnetic noises observed at low

La;:;l;es over the auroral zenes by DE-1. One is static model, and the other is an Alfven wave model. While the ratio

the s“er:::::m:s (apart fron the constant u.o) the height-integrated Pedersen conductivity T p in the static model,

Spatial scale 15 v:: the Alfven wave velocity in the Alfven wave model. In this study, how this ratio changes with

variation with s:gl :s investigated on the bases of the DE-2 observation. The ratio ABz/Ex is found to have little

5 sacands (or 40 :.ﬂi ength for those sets of.data that are obtained with filters having cut-off periods greater than

5 secands, the sam l’nttems of distance). While for those data obtained using filters with cut-off periods shorter than

the long ;&VBlength : 1o is found to have significant dependence on scale length. The ratio is nearly equal to Zp for

to vartats Structures, and to V. for the short wavelength structures. Therefore the static model is applicable
ons of scale lengths greater than 5 seconds (or 40ka); while the Alfven wave model is more appropriate for

variations of smaller scale lengths than 5 seconds (or 40km).

Gurnett et al.(1984) i, DE-1lizknBEBATHMXhE
giﬁﬁﬁwﬁawﬂmt29mff»%ﬁith6.lﬁﬁ
todel LORILh, RRMADstatic RS, RO
::’Eﬁﬂt‘&lﬂ?% CLiE->T., BBOBBOBWEHEBIMX
iy :21‘05"&7’)1'1‘56. b 35—l Alfven wave model ¥ FFiF
a;{gfﬁenﬂt‘#—niﬁﬂbﬁkiﬁo TEbAZ LIcE->TH
ﬂoﬂbathﬁf?»rsa.%LrﬂﬁmmmmﬁExeﬁ
s TR AB z DHiid. static model Tt Pedersen con-
Uctivity , Alfven wave model Tl Alfven MBIz H/IGS
5;§§§g;fgﬁfiw4&?}bﬂk 3 BKECHEFIHEELIC NS
h3. SEIENZME Ry —L TR »
gﬁ»‘%#?b‘tafte Eiyes
awwtﬁ;DE—2mﬁmh3ﬂsnEkmﬂ®aﬂt&~
ZRED High Pass Filter £y, 51 BhEF—%iconT

< Reference >
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Correlated low-frequancy electric and magnetic noise along the auroral fisld lines.
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Antarctic Sounding Rocket Observation
of Magnetosphere—I]lonosphere Coupling
Processes in Quiet and Active Arcs

K.Shiokawa', H, Fukunishi', H.Yamagishi?, H.Miyaoka?, R.Fujii2?, F.Tohyama®
' Upper Atmospere and Space Research Laboratory, Tohoku University
2 National Institute of Polar Research
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The particle and magnetic field data obtained from S-310JA-11 and -12 sounding rockets,
jagnched into quiet and active auroral arcs, respectively, have demonstrated that the re-
fation J =KV given by Lyons(1980) is conserved over auroral arcs. In case of quiet arc
E value is larger outside the arc than inside the arc, while in case of active arc the rela-
tion is reversed. Magnetospheric plasma density and temperature have been determined by fit-
ting the downward accelerated Maxwellian distribution function to the observational data.
Fron these results, we conclude that auroral arc structures are originated in the inhomoge-
peous spatial distribution in magnetosperic plasma under the current-potential difference

relationship along auroral field lines.
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Fig. 1: Rel ation betweeen J and v
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TITUDES
EFFICIENCY OF THE PENETRATION OF HIGH-LATITUDE ELECTRIC FIELDS INTO LOW LA

Y. Kamide

Kyoto Sangyo University
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latitude effects of substorm-
to be only at its beginning stage.
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between high and low latitudes.
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Possible Effect on The Diurnal'variation of East

m— 1 Java's Tropospheric Ozone due to Sea breezes.
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Ninong Komala and T. Ogawa
Geophysics Research Laboratory, University of Tokyo

The diurnal variation of surface ozone concentration at
watukosek ( 7°35'S 112°40’E, 50 m above sea level ) has been
observed since December 1986 with Dasibi ozone monitor. We
analyzed the ozone data for December 1986 - May 1988 along with
meteorological data. Ozone concentration exhibits a significant
diurnal variation : maximum of ~40 ppbv before noon, minimum of
_~10 ppbv at night and diurnal average of ~20 ppbv.

-"A seasonal variation is clearly seen in fig. 1,- exhibiting
. the local time when diurnal ozone maximum occurs. Diurnal maximum

&

occurs around 10 LT in June - October where as it occurs at 11 LT
other months. The ratio of ozone concentration at 12 LT

212 LT in
and 09 LT
(fig. 2

with day
variation
insolatio
are relat

is also lower in June

October than in other months

). Since solar insolation does not vary significantly"

and between dry and

wet months, those seasonal

s (fig. 1 and 2) should not be ascribed to -solar
n. IL is highly probable that those seasonal variations
ed with the development of sea breeze in dry season.

The typical wind direction in the day time of the dry season

at Watukosek is Lhe easterlies which are the monsoon wind and sea
nd carry marine air. Since ozone concentration is low in

breezes a
marine a

due to photochemical

maximum

the compa
breezes w

ir, the easterlies are

production.

able to suppress ozone increase

Consequently the diurnal ozone

around 10 LT and the subsequent gradual decrease can be
interpreted in term of the development of the sea breezes . From
rison of the diurnal variations on the days of light sea
ith those of strong sea breezes, the ozone concentration
under strong sea breezes is lower than - under light sea breezes.

“
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: : 5;5{32},9“;221“3?,5,6"7‘2,’ 7 Month-to-month variation in the local
@ L time when ozone concentration attains
- its diurnal maximum. »
The panel exhibits monthly averages
@r - and standard deviations.

Fig. 2: .
Month-to-month variation in the ratio

of ozone concentration at 12 LT and 09 LT.
The panel exibits monthly averages and
standard deviations. .

Fig. 3:
Difference in diurnal variations due to
wind speed.- :
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DEVELOPMENT OF AIRBORNE OZONE INSTRUMENT

M.Hori,Y.Kondo,M.Takagi,A.Iwata
Research Institute of Atmospherics, Nagoya University
An ozone-ethylene chemiluminescent instrument for airborne observation has been developed.
Tne n?:;orsaﬁ;;fgc;:;iés?ﬁswofaggeignfngrf::ggnzgetzs kf:lc::lg::t.:ang: to wi'tihin 1% for a pressure range
between 1013 mb(sea level) and 170 mb(12 km). 2) Zero mode is provided to measure the dark count
rate of the photomultiplier tube used. 3) The inner surface of the reaction chamber is coated with
Teflon to minimize the surface loss of ozone in the reaction chamber. 4) The photomultiplier tube
is mounted in a hermetically sealed container to enable operation of the instrument at low ambient
pressgg:‘.mgh laboratory experiments ,it is found that the instrument can measure ozone up to 12 km
with a precision of about 10%.
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DEVELOPMENT OF AN IN SITU MEASUREMENT METHOD FOR CH4 BY USING He-Ne LASER
Kazuyuki KITA, Naomoto IWAGANI, Toshihiro OGAWA

Geophysics Research Laboratory, University of Tokyo.

¥e introduce a new (?) method for determination of atmospheric methane. In this method, the
pethane concentration in the atmosphere is determined from the absorption of the 35->3P, Ne-Ne
enission of an He-Ne Laser (A= 3.39 wum). This method has a merit of high temporal and spatial

resolution in mesuring CH4 in situ continuously.

AV V(CHDBARPICB OB RENIRILKRTSEHD, MHE AW TIROHE BB L T H2, CH20, CO H%
fED, BAB Tk H20 OERBETHD, £/ Cl LORIBICELD 03 MM e SEAEFD. EHICAF VR,
FARHBRIc L 2BEYREFORKBLULIDEETH 3.

AV UOERBIREICLBRREDONIF YT THD, HEit 0OH LOLERBIREZLFLABATNS. &
EFRERARETIRML.6poVTHD, L Z1Y/yearOFSTHMLTWS I LHBEIATV S,

LALZOMMOBREEBY, 25 0%, MK, 550WEIH, BrzoZMOBHANERHO>WTRE
EFrEBRIATVWALIEWRAEW. ZOXREREHE LTI, AF ikitE, £pEceoREEHS, 2O
SER - AHRICHBENZEDOZEHNAEIVEDIC, Boh AL ROBRANFITIREOERE>NUZ L
MERTH LB ORI LR DA S.

COEREBMN B ADICR, M, RMOICEHE*SIRETCANT S LXLETH), TOENE
HAOTHREHEL LT He-Ne L—H—Z2AWAHRRAEEMARIIEC L2 EDTIREBNT S,

3.39 un @ He-Ne L —% —%id, A% > v: band ORWRD - AL WO THEWHELNFS, RRETHRI
#1x10-'% cp2 (1 atn), MFMAETIRAEBE 100 T 5% BREORUAHIHHFCES. THR, HAREOD
BEAB2EERYT. BMRICELTR, L-V-—REAERORTLZ2EMXEH2sEx50 5. BHEDOL
Ty FEBERERL EW.
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Measurements of the ozone and temperature by a multiple-wavelength laser
radar for the troposphere and the stratosphere. (1).

S. Hayashida-Amano, Y. Sasano, H. Nakane, N. Sugimoto, |I. Matsui, J. Minato.
National Institute for Environmental Studies

The National Institute for Environmental Studies has introduced a multiple-vavelengih
DIAL(DIfferential Absorption Lidar) system for the measurements of ozone in the tropo
-sphere and the stratosphere..The system can also measure the temperature in the
stratosphere and the mesosphere. The preliminary results of the mezsurements of the
ozone concentration and the temperature will be presented, and the performance 'of the
system will be evaluated. .
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Observations of Atmospheric Ozone with a Tunable Diode Laser
Heterodyne Spectrometer: The First Result of Ozone Profile

Taguchi, M., S. Okano, and H. Fukunishi
Upper Atmosphere and Space Research Laboratory, Tohoku University

Observations of atmospheric solar absorption spectra of ozone in the
infrared region (~9um) were made with a laser heterodyne spectrometer
using a tunable diode laser (TDL) as a local oscillator. In this report,
we present the first result of the altitude profile of ozone obtained
from the inversion of observed spectra.

The details of the instrument were reported at the 83rd annual
meeting of SGEPSS, therefore it is not repeated here. The local
oscillator was recently replaced with a TDL whose wavenumber range of
single mode emission covers ozone absorption lines suitable for
inversion. The selected line is centered at 1109.972cm™';its absorption
never saturates even when the elevation of the sun is less than 30° and
it is almost completely isolated from nearby lines.

Figure 1 shows ozone profile retrieved from a spectrum observed at
0738-0900JST on August 22, 1988. The observed spectrum, although not
shown here, is a superposition of 17 scans. The scan time of eagh
single scan is 200sec and the integration time of lock-in amplifier is
1sec. The signal-to-noise ratio of the superposed spectrum is 135.
Since the weighting functions do not have a peak above ~30-35km, the
reliability of the retrieved ozone profile is limited up to ~,5-30kn.
The accuracy of the retrieved ozone profile was evaluated and 1ncluded

in the figure with error bars.
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Figure 1. Retrieved ozone profile from a spectrum observed
at 0738-0900JST on August 22, 1988. Dashed line
is a model profile for midlatitude summer.
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INSTRUMENTAL DRIFT DETECTED IN THE STRATOSPHERIC OZONE
OBSERVATION OF EXOS—-C BUV

M.Koike, T.Ogawa, K. Suzuki
( GRL, University of Tokyo ) ( Yokohama National University )

The stratospheric ozone had been derived by BUV specctrometer aboard the
EXOS-C (”OHZORA”) satellite from Mar. 1984 to Sep. 1987. We will report
two subjects from these data analysis. First, systcmatic change was
detected in all latitude through the whole period and maximum minus
change was found at 1.8mb altitude level. The most likely source of the
drift is a degradation in the spectrometer sensitivity. Second, zonally
averaged profile in every month is comparcd with CIRA reference ozone
model and a good agreement within T10~%15% was found between 1mb and

10mb level.
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Atmospheric Monitoring by Raman lidar

AR

(n

;Preliminary Results on l.idar Mecasurements

Y. Hayasni, R. lmasu

Vater Research Institute, Nagoya University

Iwasaka, H.

Peliminary results on ramann scattering lidar measurements were described.
Rapan scattering effects is useful to detect atmospheric molecules, and
therefore it is possible to obtain more detailed informations on physico-
chenical processes on aerosols if mie scattering lidar measurement is

sinultaneously made.

AL firsl stage, we observed raman scattering signals of

atmospheric nitrogen molecules to estimate atmospheric density and temperature.
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Year-to-year changes of the zonal mean temperatures in the Antarctic

lower stratosphere -A relation to the ozone hole-

Kohji Kawahira and

Toshihiko Hirooka

(Toyama National College of Tech’y) (Meteorological College)

1. Introduction

It has been well known that the total ozone
depletion in the Antarctic polar region(0zone
Hole) in spring has accompanied the temperature
decline(Angel1,1986; l|wasaka and Kondoh,1986).
The temperature decline is the base of the
theories to account for the cause of the ozone
hole(Tung et al., 1986; Solomon et al., 1986).

However the reason why temperature declines is
not clarified. In the study of Kawahira and
Hirooka(1987), we proposed the evidences that
the temperature changes can cause the ozone
depletion through dynamical processes and sug-
gested that the temperature decline in the
stratosphere would be due to the increasing con-
centration of the greenhouse gases. The present
study aims to elucidate the more detailed fea-
tures of temperature changes in the Antarctic
stratosphere in relation to the ozone hole.

Fig.1. By
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2. Results

To investigate the relation between the ozone
depletion and the temperature decline in the
Southern Hemisphere stratosphere, the daily
changes of the zonal mean temperature in the
100-200 mb layer(about 13 km height) are shovn
in Fig.1. As indicated by thick line vhich is
the line of 195K, the period and area under 185X
become longer and wider as the year progressed.
This feature show that the temperature decline
occurrs nearly all sceasons, not spring seasen
only.

These changes are further shown in Fig.2,
where temperature difference bewteen 1980 and
1985(T(1985)-T(1980)) s presented. Shaded area
means temperature decline from 1980 to 1885. It
is apparent that the decline occurred not only
polar region and spring season, but also high
and middle latitudes and nearly all seasons.
Further the decline is remarkable in the polar
night period, when the ozone chemical heating
can not act. This is very important evidence in
considering the cause of the ozone hole.

Fig.2 = T (1955 -)960)

100-200 mb T(19851)-T(1980)




DI — O variability of stratospheric NO, profiles at northern middle latitudes

SHIBASAKI Kazuo
Kokugakuin University, Shibuya-ku, Tokyo, Japan

IWAGAMI Naomoto, KITA Kazuyuki and OGAWA Toshihiro
Geophysics Reseach Laboratory, University of Tokyo, Tokyo, Japan

Abstract

Pive profiles of the stratospheric NO, are presented here. All the measurements were
made from balloon platforms using long path visible absorption spectroscopy at sunset.
Observation sites were distributed in northern middle latitudes from 32°N to 44°N:
Palestine (32°N), Alamogordo (33°N), Sanriku (40°N), Aire sur 1l'Adour (44°N). A new
retrieval technique based on the constrained linear inversion method was applied to our
recent data as well as our previous data. Unlike an onion peeling method, this
retrieval method allows us to infer the NO2 distribution above a balloon altitude. A
comparison of these five NO, profiles reveals a significant variability in lower
stratospheric NOZ: however, the vertical column densities are generally consistent
with the seasonal behavior observed on the ground within experimental uncertainties.

The altitude distribution of the lower stratospheric NO, seems to be affected largely
We also examined the

by dynamical process as seen in the ozone distribution.
sections in

sensitivity of the temperature dependence of NO, absorption cross
retrieving the stratospheric NO2 profile. In case of the NO2 profile obtained at Air
sur 1”Adour in 1985, the inclusion of the temperature effect makes the NO, densities
reduced by about 20 % Uniformly with altitude as compared to those deduced by using

the cross sections at 298 K.

TABLE 1. LOCATIONS AND DATES OF BALLOON

the balloon measurements<listed. Each
symbol is marked at the center of atmo- 20
spheric layer. Latitudes denoted in the
Figure are those where balloons are
located at local sunset. 15

OBSERVATIONS

Nitrogen Dioxide Profile
No. ] Location Date 50 . i ) h . 7
1 Sanriku 39.2°N, 141.8°E May 29, 1978 [ o 4
5 Oct. 6, 1986 C + Hay 29 1978, Sorriku UO'N ]
2 Palestine 31.8°N, 95.7°W June 20, 1983 | 3 Mo s sl s,
3 Alamogordo 32.9°N, 106.2°W Apr. 30, 1985 - 46 sep.20 1888, Bl AT G ]
4 Aire sur 43.7°N, 0.3°W Sep. 19, 1985 L h
1'Aadour [ ]
4o f ]
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W. R. Sheldon , and J. R. Benbrook (U. Houston, USA)

BAL10OON BORNE MEASUREMENTS of NOX/NOy (OZNOXY II CAMPAIGN)

Y.Kondo, M.Takagi, A.Iwata, and N.Toriyama
(Res. Inst. Atmos., Nagoya Univ.)

W.A. Matthews (DSIR, NZ), P. Aimedieu (CNRS, France),
W.R. Sheldon, and J.R. Benbrook (U. Houston)
A balloon gondola for the measurements of NO/NO,, ozone, and NO
by visible absorption spectroscopy was launched ¥rom CNES balloon
launching facility at Gap-Tallard, France on June 18, 1988. The
balloon reached a float altitude of 38 km around 0730 UT and NO

was measured for 4.5 hours at this altitude. The outline and some
preliminary results of the experiment will be presented.

1. ¥

BEE BBV —BLELER (NO) 3. BHEFET 2 ERMEDO BRI 25D TV S,
IBEAEC BT 5/ OBBRERILAVOFERICKRECEGEN S, - TRRDZTV Y
OEDEFET S5 LT, NOOBRBBEL N5 A—5 =255, BEZTOHR. 30—-465km
OBERMBRTCHEEINENODMICRBRAE LIS SEAHS (WMO, 1986) .,

IBRAETONODATAORMI E SicDBV, BRI 19874941 7HIC, BEA0
kmftige, Btk 485k CONODHE(LDIEL VillE %17 - 7= (Kondo at al,1988) o &
OHFRBNEOERATIEE L. FRIOREDS AP, IFTONODAEII BEARHEL
BAMRENTWALD, COARMAEADELRHRBMET - 1,

2. ARER
AREBIZ, 75 2OCNESOXRIBTHS5Gap—Tallard (44. 5° N, 6
*E) hoftbik, IV FSIB Y IN I Xy Y ZAKDNO/NO yHlIES  NO2aig
ARBTEM, +/H8EL (CNRS, NASA) ¥ sn, 198846A18HI{IHL
‘f'éata ARET7:30UTHEES S kMTKERITRAY, EOBETL1200UT T,
ARMEC DR ONODREMITON, /s LRP, 28Kkm& Y+, £/ TREES8km
UTFTNODBAMNTbNE, NOy ODMEREES — 2 8 k mOHM TS 5> iz,
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LINE PROFILE

GRL U Tokyo, Physics U Denver

105°W,1.6 km) 2 1987.
(2.5 + .2)x 107 "cm
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Iwagami, N., R. Blatherwick, D.G. Murcray

HC1 columns in the stratosphere and troposphere were derived by amalizing the Rl 2926 cm
absorption line profile, which was measured with an interferometer at University of Denver (40°N,
Measured stratospheric columns appere to be stable showing values of
,whereas the tropospheric column varies widely.
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PRELIMINARY RESULTS OF THERMOSPHERIC NO MEASUREMENT AT THUMBA, INDIA

Im— 1 =2

K.S.Zalpuri, Iwagami,N., Ogawa,T.
NPL New Delhi, GRL U Tokyo

Thermospheric NO density distribution was measured with gamma band radiometry at Thumb88(9:§.
77°E), India on 4th May 1988 under a medium solar activity. The peak NO density of 1.5 x 10 ¢
found at 106 km is much larger than expected from a model calculation.
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Ground transmission and emission intensity.
of the 0. 1.27 w0 nightglow
Yamamoto,H.,T.Makino,I.Naito,F.Abiko and H.Sekiguchi
Rikkyo Univ.

The transaission of the 0. 1.27 uwm airglow at the ground is determined to be
10.6+3.2 % by means of the coordinated measurements of the filter radiometer on
board the S-310-16 rocket and the ground-based grating monochrometer. The D; 1.27
us nightglow intensity is inferred to be 58 £ 10kR, which is in good agreement with

the rocket observations of Evans et al.,{1972) and Thomas and Young (1981).

O: 1.R.Atmospheric System (a' A ;-X? X ,) Reference
DO-NXY FIRTRAKICIZBRINEZ 5. Evans et al.,Can.J.Phys.,48,747,1970.
BEANODRABIIN.S% L BRBICRD LN Evans et al.,J.G.R.77,4899,1972.
Twd (Evans et al.,1970), B2 D Thomas and Young,J.G.R.86,7389,1981.
KB RBERO > vy FPBRBEAF WL 20D B H.

AASN L BERACER SN TWSE0('A) D% Figure

CHongE5LroMAE HEBI 5 LEvans et al. Deduced 02 1.27um nightglow emission .
(1972) £ Thomas and Young(1981)® 2 fl ¥ kW profiles. Present observation is ,
TREXRKEOHELCIRALL LD T W, represented by the solid circles.

RAI1986% 28 1H2240JSTICKSCH 5 T H The results obtained by Evans et al.
tFshhuady v FS-310-165 RICT7 + VL ¥ — (open circles) and by Thomas and
BEHERERLO: 1L.2TuaX X @EELL., 22 Young (broken curve) are also shown.
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PRESENT STATUS OF THE EQUATORIAL RADAR PROJECT

Shoichiro Fukao, Toshitaka Tsuda, Toru Sato, Mamoru Yamamoto and Susumu Kato
(Radio Atmospheric Science Center,Kyoto University, Uji, Kyoto 611, JAPAN)

A large clear air radar with the sensitivity of an incoherent scatter radar for observing the whole equatorial
atmosphere up to 1,000 km altitude is now being designed in Japan. The radar will be built in Pontianak,
West Kalimantan, Indonesia (0.03°N, 109.29°E). The system is a 47-MHz monostatic Doppler radar with an
active phased array configuration similar to that of the MU radar in Japan, which has been in successful
operation since 1983 (see Table 1). It will have a PA product of ~ 3 x 10° Wm? (P = average transmitter
power, A = effective antenna aperture) with a sensitivity of approximately 10 times that of the MU radar.This
system configuration enables pulse-to-pulse beam steering within 20° from the zenith. As is the case of the
MU radar, a variety of operations will be made feasible under the supervision of the radar controller. A brief

description of the current status of this project will be presented.

TABLE 1 Basic parameters of the international equatorial radar.

Parameter Value
Location Pontianak, West Kalimantan, Indonesia
(0.03°N, 109.29°E)
Radar system monostatic pulse radar; active phased array system
Operational frequency 47 MHz
Antenna circular array of ~2,500 crossed Yagi’s
aperture ~60,000 m? (~280 m in diameter)
beam width 1.2° (one way; half power for full array)
steerability steering is completed in each IPP
beam directions ~2,000; 0°-20° off zenith angle
polarizations circular
Transmitter ~2,500 solid state amplifiers
(TR modules; each with output power of
~500 W peak and ~25 W average)
peak power ~1.1 MW (maximum)
average power ~55 kW (duty ratio 5%)(maximum)
bandwidth ~2 MHz(maximum)
(pulse width: 1-512 us variable)
IPP 200 us to 65 ms (variable)
Receiver
bandwidth ~2 MHz (maximum)
IF 5 MHz

A/D converter
Pulse compression

12-16 (not fixed) bits x 8 channels

binary phase coding
up to 32 elements; Barker and complementary
codes presently in use
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A STUDY OF THE EQUATORIAL RADAR
ANTENNA SYSTEM

Shinichi TANIGUCHI, Toru SATO, Kamoru YAMAMOTO, Toshitaka TSUDA,
Shoichiro FUKAO, and Susumu KATO
(Radio Atmospheric Science Center,Kyoto Univ.)

We are designing a VHF Doppler radar (Equatorial Radar) in an equatorial area, which will
be mainly used to observe the dynamics of the entire earth’s atmosphere.

¥e have changed the antenna system design from an array that consists of 588 sub-arrays
to the one that consists of about 2500 Yagis in a regular triangular grids. The interval
between elements of the present array is about 0.83 1, enabling to scan the beam. in any dir-
ection within 20° from the zenith.
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m— 17 NON-MIGRATING TIDES

S. Kato and T. Tsuda

Radio Atmospheric Science Center, Kyoto University

Recently, we have seen significant developments in the study of atmospheric
non-migrating tides, tides which, oscillating with diurnal and semi-diurnal periods, do not
propagate westwards with the sun. Non-uniform heat source distribution with longitudes is
known as the main cause of the tides.

There are three distinct approaches in the recent studies. One of them considers
tropospheric water vapour insolation aborption which is non-uniform with latitudes, producing
diurnal propagating-modes to cause non-migrating tides in the upper atmosphere as large as
15 % of the migrating ones. The second approach considers planetary boundary layer (PBL)
heating only on lands which are distributed non-uniformly with longitudes as well as latitudes;
this can well explain the observed enhancement diurnal pressure tides on the ground. Short
vertical wavelengths of diurnal tides often observed can also-be interpreted in this work.

Distinguished from these two works which are based on conventional mechanistic models,
there are two other works which are based on GCM (General Circulation Model) developed by
Institute of Meteorological Research. This highly realistic model makes it possible, up to
1 mb level, to reproduce, surprisingly well, observed pressure tides even in their detail

global distribution, an approach which is novel and powerful for studing the observed

complicated behabior of atmospheric tides.
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Simultaneous observatlon of rain attenuation of the BS signal
at multi observation points in a small region.

Hisato IWAI! Toru SATO? Iwane KIMURA'
1 Dept. of Electrical Eng. I, Kyoto University 2 RASC, Kyoto University

We have observed rain attenuation by monitoring the broadcasting satellite (BS) signal’strength at
12GHz. The observation had been performed at the MU radar site, where the rain volume observed by
the BS signal differs from that observed by the MU radar, because the MU radar’ s beam directs to the
zenith while the BS signal comes from ‘the direction of an elevation angle of 40°. So we have con-
structed a new station from which we can observe the same rain volume as observed by the MU radar.
By adding one more new station, we have constructed a triangle network for observing the BS signal.
We report a preliminary result of simultaneous observation at multi stations.
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A STUDY OF ANISOTROPY OF THE WIND VELOCITY FLUCTUATIONS IN THE TROPOSPHERE
AND THE LOWER STRATOSPHERE OBSREVED BY THE MU RADAR

Takehiko Nomura'’, Toshitaka Tsuda'’, T.E.VanZandi2’, D.C.Fritts3’, Nanoru Yanmamoto!’,
Toru Sato!’, Shoichiro Fukao!’, and Susumu Kato!®

1) Radio Atmospheric Science Center, Kyoto University, 2) NOAA, 3) University of Alaska

The MU radar with an active phased array system can steer the beam every inter pulse Vperiod.' Ve
seasured the radial wind velocity in eight aziamuths by making use of this advantage to investigate
anisotropy of the wind velocity fluctuations. The variance of the wind fluctuations showed strong
aziouthal anisotropy. We found that the azimuthal anisotropy was well described by the function
f(4)=C+ A-sin(¢+a) + B+ sin(2 ¢ +B ),where f is the variance of the wind fluctuations, ¢ is
the azimuthal angle, A,B,C,a , B are constants. The anisotropy w.as generally dominated by the second
barsonic, but sometimes dominated by the first harmonic.

MU~ — {3, active phased array systen 2 WA Z ¢l kY. E—LBREBRTYHYYHBADII LN
TE3, Baid, COBFEAALISY -LBWET2>7. AREBDOSLARSEERAATVE, FER
BROBEIO 77 ANDBEBIDSROESHORAFMHEIE>WTHET 3.
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NON-UNIFORMITY OF VERTICAL WIND VELOCITIES IN THE MIDDLE ATOMOSPHERE
OBSERVED BY VAD METHOD WITH THE MU RADAR

0.Aruga, S.Fukao, T.Sato, T.Tsuda, M.Yamamoto, and S.Kato
(RASC, Kyoto Univercity)

Vertical wind velocities in the lower stratosphere and the upper troposphere were observed
by VAD (Velocity-Aziouth-Display) method with the MU radar in April 1988. We analized the non-
uniforeity of vertical wind velocities,and found larger non-uniformity in the lower stratosphera
than in the upper troposphere.
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¥We have been researching the distribution of orbital objects in the height region

from 300kn to 1240km by the MU radar.
unnecessary signals.

use of much more data than before.

At the beginning,
. such as meteor echo, had been made by hand.
developed an ‘automatic procedure for these elimination.

First, we explain about this algorithnm.

the elimination of

We have newly"

By this method., we can make
Then,

ve report the distribution of the orbital objects which has been obtained by the new

algorithm.

BRARINETMU LV — 5 — % B\ T 85 B SR
300~1240knic B¢ 2 A EBI A D MIIEE 2 1T
2 T&t, 83k, V-5 —DF— 5 S 8EEHY
BEhoOoxa— YT IICRAMOFEICL - TS
EGhTwiH, SEcCcOo7o 2 HM{LT 370
I503MRB LIt ARRXTRID T 3 4o
WTHEL, chtHEVTEShANEES MED
GEHORFIcHD>WT DB

v—F-hoBohihF—2IciIBN LT IH
HAMYGE s SOz o —DhicHB o —% / 4 X,
BREEBORYBRBE»S DT I - EMNESETHTL
3, FUBEBE S OO I — RN T HIZ, Lh
bREBMIcbL - THBIZ L 50T, ChixREY
50HBBTCH 5o chicX LME x o — 38Rk
HRLREFZ O DTHD, /AXbS5 ryr¥yalck
La2bDTHahs, ChoXBETSICENNED
FHslh 2, e TKBOF— s NEETfRICS
FEDEARABREESXHYNICRET 3 ors5a%
BiRLA cOTu S ATRENRFNROT -2
HEORME{LOBVWEFALTCREEEoR LT
2TW3, Pilg. 1R HEEEME L SO xao—- Lt B
II-DRERLTWVWD. CCTHEKLREAFHO
I-BRPBI W -BECE I 20 EHEBYED =
I-FBERBRAICHELAELDOTH B3, CoLkSic#H
AEYYECBWTRES A4 vy E— LA %2FHB T
sl a— 2 —UHHRllEh 3o
HL, Bz —RRBAT  a—ey — > MBERA

(a) (v)
15-APR-1987 15544120 15-APR-1987 18:22:48
o BEIGHT o 747.4 ka ~ oo MEIGHT 1 308.0 ku
g TR T e —
:«u.- - e - ————j———~
£ wp- - = oo f- " \‘ 3
________ ©» - e
g-m- - ] s I 1
[ E = C I n ]
=z .0 1 Z yolad o o g, 51,3
(] ] 10 20

7ig. 1 (3) Echo from an orbital object
(b) Meteor echo

ENI20MEHUTH 2, GHEOCOBVWERALT
BEEH ko 2 —DHEEIT-> 1o
CoFTusrsatrAuTEohiulERHE
DEGESH EFig. 2IcRYe CORTIR1240knD HEE
B3 B/MRAOTEEHEABER. 02202l Lo b
IKDWTRLTSHS B, CORERD L 500kn~ 1000
knffiE D fluxiciBASBH SN B, dLIOME
IKIknlA F O FEHRAF—~>a YERBLELEET S
Lo BEEB YKL oTREBR—FMIc1 B
FeERBELNTFHENS, /i, Fig. SREEMR
1% 500km~ 700kmic ¥ i3 5 &8 8 B4 ¢ o R EL B T R
DAREXICEBRHEERLTVWE, COR%ERB L
I A ELIT B RS A5107 2~ 10" "2 ik HShL & X »
THHELTWB S EBbh 3,

x10-¢ 2
< MININUM CROSS SECTION - 0.022r >

<12

o

2.0

$o.8

a

o

2 0.6

=
Z0.4

So0.2

e

“ 0.0 | NN DT TN NN S SN N
200 400 600 800 1000 1200

HEI6HT (km)

Fig.2 Height distribution of orbital objects

o
1
-2

r1 500 - 700Ka

HE16HT RANGE 1

FLUX (NUMBER/nlyeor )

-]

10-* 1073 107 0" 10 10
o4 016 0081.0 1.41.8
SCATTERING CROSS SECTION (a®)
DIAMETER OF THE CONDUCTING SPHERE (a)

Fig. 3 Size distribution of orbital objects




NEW DIRECTION FINDING TECHNIQUE FOR THE VLF WAVES OBSERVED
AT THE GROUND, WHICH ARE CONSISTED OF MAGNETOSPHERIC WAVES
AND WAVEGUIDE MODE WAVES

S. Shimakura, Y. Nemoto,
Dept. of Electrical Eng., Chiba Univ.,
M. Hayakawa and M. Nishino
Institute of Atmospherics, Nagoya Univ.

Three Soviet transmission stations organized in '"Alpha'" navigation system

transmit the VLF signals at 14.880, 12.649 and 11.905 kHz with each duration of

0.4 sec, accdrding to the format corresponding to each station. The waves

observed at conjugate point corresponding to one of three stations are consisted

of two characteristic waves. One is the magnetospheric wave, which arrives at the

receiving anntena after propagating in the magnetosphere with whistler mode and
then emerges from the ionosphere, the other the Earth-ionoaphere waveguide mode
wave with large incident angle of 90 degrees. So far, we have had no technige to

find the directions of waves which arrive simultaneously at the observing point
from differerit directions with each polarization. As showen in figures, it is
found that the directions of two waves with different polarization can be
estimated by maximum entz'-opy method, when the kernels of inverse model are
expressed in the restriction of propagation range (incident angle) of each
characteristic wave. The contours in each figure represent the intensity of wave

energy and the triangles the location of energy peak of given sources.

(a) Source: (30,45),(85,120) (b) Source: (30,-45),(85,120) (c) Source: (30,-135),(85,120)
Q=0.21, P =0.51

Q=0.16, Pr=0'48 Q=0.18, Pr=0.45
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ON THE MECHANISM OF CHORUS EMISSIONS TRIGGERED BY HISS
IN THE MAGNETOSPHERE

KATSUMI HATTOR! MASASHI HAYAKAWA SHIN SHIMAKURA
Research Institute of Atmospherics, Department of Electrical Engineering,
Nagoya University Chiba University

The generation mechanism of triggering chorus from the hiss-
band in the outer magnetosphere is studied, based on the
direction finding measurment on board GEOS-1 at a geomagnetic
latitude of 7 . Firstly, the wave normal directions of hiss and
chorus have been measured, which has indicated nearly
longitudinal propagation for hiss and oblique angles for chorus.
Based on these direction finding data and the analysis of fine
gtructure within the hiss band, we propose a coherent wave
generation as the mechanism of triggering chorus from component
coherent waves existing near the upper edge of the hiss-band and
the df/dt is theoretically computed to be compared with the

observed values.
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Further study of the frequency drift of storm-associated mid-latitude VLF emissions

Masashi HAYAKAWA
Research Institute of Atmospherics, Nagaya University

Abstract- Subauroral and mid-latitude VLF emissions are recently found to exhibit a regular frequency
drift during éuhsboms.\fe have found a frequency increase in the dawn side, and also an inverted

V shape (new finding) for the pre-midnight emissions. This paper is intended to have further support to
those kinds of fregquency drifts of storm-time VLF emissions,on the basis of the long-term VLF data
observed at Moshiri.
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On the causes of Doppler shifts of the LPFP Decca

m—=25 whistler mode signals observed at a low latitude(L=1.54)

Masanori NISHINO and Yoshihito TANAKA
RESEARCH INSTITUTE OF ATMOSPHERICS, NAGOYA UNIVERSITY

Observations of the whistler-mode waves of Decca signals transmitted at
85.725 kHz from Biei(L=1.54), Japan were carried out in 1984 at Birdsville,
QLD, Australia, the geomagnetic conjugate point.

Pig. 1, 2 and 3 show the summary of the Doppler shifts of the LF whistler
sode signals on quiet days(xXKp<24), moderately disturbed days(24<ZKp<40) and
geverely disturbed days (FJKp>40), respectively. The Doppler shifts indicate
usually positive and negative shifts of 0.5 Hz around sunset and sunrise,
respectively, being independent of the magnetic activities. The abrupt
positive shifts with the duration time of 2h sometimes appeared in the
nighttime at moderately disturbed days. Doppler shifts on one-~day lag of
severely disturbed days showed a fluctuating variation of the amplitude of
0.3-0.4 HZ.

Three possible causes of the frequency shift which could be responsible
for the change in phase path are .
(1) a change in the magnetic field strength along the path,

(2) a change in the electron density while the path remains fixed in space,
(3) the duct drifting across a steady magnetic field due to the convection.

We will discuss the causes of Doppler shifts of the LF whistler mode
signals at low latitude(L=1.56), referring to the observational results of
VLF whistler-mode signals(18.6 kHz) at L=2.3(Thomson, 1976, Andrews, 1978).
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IMPULSIVE PLASMA WAVES OBSERVED BY DE-1 IN NIGHTSIDE MAGNETOSPHERE

* * * d K
T. Ondoh, Y. Nakamura, S. Watanabe and K. Aikyo

* Communications Research Lab. ** Telecommunications Satellite Corpo-
ration of Japan

Impulsive plasma waves( 1 - 9 kHz) were found from wide-band electric field data
(650 Hz - 10 kHz) of the DE-1 satellite received at Kashima, Japan.

Impulsive plasma waves were observed at low geomagnetic latitudes in nightside outer
magnetosphere ( L = 4.2 - 5.3) for geomagnetic quiet time (Kp = 2+) on July 30, 1986
and also in nightside middle magnetosphere ( L = 3.4 - 3.6 ) for geomagnetic
disturbed time (Kp = 4 +) on Sept. 12, 1986.

Frequency-time spectra of impulsive plasma waves with duration less than 100 milli-
seconds are very similar to those of electrostatic bursts with ELF chorus observed
just inside the dayside outer magnetospheric boundary by the ISEE-l.

However, all impulsive plasma waves observed by DE-1 were not associated with chorus
which occurs often in the outer radiation zone ( L = 3.4 - 5.3 ).

On the DE-1 pass of July 30, 1986, impulsive plasma waves associated with 1 kHz
narrow-band hiss were observed intermittently in the continuous occurrence ragion
of the 1 kHz narrow-band hiss on auroral field lines ( L = 5.01 - 5.25, invari. lat,
63.5° ~ 64.1°) and impulsive plasma waves without the 1 kHz narrow-band hiss were
also observed on subauroral field lines ( L = 4.41 - 4.90, invari. lat. 61.6° -
63.1°). The z-mode lower cutoff frequency, 5 kHz of auroral hiss occurring simul-
taneously with the impulsive plasma waves gives local electron density, 1.2/cm3.
Consequently, the impulsive plasma waves, of which upper frequency limits are below
the local electron plasma frequency, seem to occur outside the guiet time plasmapause
(8ince. the plasmapause position is estimated to be 4 earth's radii at Kp = 2 by the
Rycroft's empirical relation between the plasmapause position and Kp.

On the DE-1 pass of Sept. 12, 1986, most impulsive plasma waves were associated
with 1 kHz narrow-band hiss, and the hiss lower cutoff frequency, 7.8 kHz observed
simultaneously gives a local electron density, 3.4/cm3. This low electron density
suggests that the impulsive plasma waves of Sept. 12, 1986 were also observed outside
the disturbed time plasmapause, Lop™ 3 R, estimated at Kp = 4.

The impulsive plasma waves associated with the 1 kHz narrow-band hiss seem to be

generated by the Landau resonant interaction of magnetospheric electrons with the

1 kHz narrow-band hiss. The impulsive plasma waves may be electrostatic waves

since they have never been observed in the topside ionosphere. If the impulsive
plasma waves were the whistler-mode waves, they could be observed in the topside
ionosphere. The impulsive plasma waves without the whistler-mode wave observed
outside the plasmapause may be caused by space discharges occurring around the 200

m wire antenna on the DE-1 spacecraft.
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Toshio MATSUO and lwane KIMURA
Dept. of Electrical Engineering., Kyoto University

To evaluate the trapping and the guiding strength in
a VLF duct, the contribution of density structure and magnetic
field structure in the magnotosphere to the evolution of the
wave normal direction, which is introduced by Walter (1969),
Scarabucci (1969) and Edgar (1976), is investigated.
: the effect of

By =a
quantitative analysis of the magnetic field
structure, we have found that it is not symmetrical about
the geomagnetic equatorial plane, when the wave normal
direction makes a non—zero angle with the earth magnetic field
line. The region where the effect becomes maximum depends
upon the wave normal angle, as shown in Fig. L

On the other hand,
structure and magnetic field structure at the both edges of duet
are calculated and displayed on the gray scale in order to
indicate the the
field~aligned ducts, located at L= 15, 25 and 35.

density dependent term at the outer edge of the duct bends

in Fig. 2 the effects of density

trapping and guiding strength along

A positive

the wave normal inwards and a negative one at the inner edge
bends outwards. The gray scale indicates the guiding strength
which is represented by the magnitude of the difference
between the contributions -from the density structure and from
the magnetic field structure, calculated for a constant wave
normal angle of 30°. At the
guiding strength acts to bend the wave normal outwards,

inner edge of the duct, the

whereas at the outer edge the guiding strength acts to bend
inwards. Actually, near the equatorial plane, the guiding
strength at the outer edge becomes weak especially due to
the effect of magnetic field structure that is generally
asymmetric about the magnetic equatorial plane as mentioned
previously, eg. for the L= L5 duct as shown in Fig. 2 so that
the trapping becomes incomplete and the wave can leak out
from the outer edge of the duct. In low altitude, especially
in the F region, the censity gradient of the F region is
superimposed on the density gradient at the edge of the duct,
guiding strength of the inner edge of the duct becomes very
weak, 80 that the wave can leak inwards from the duct.
References
Edgar : J. Geophys. Res., 81, 3327, 1976
Scarabucci : Technical Report, No.3418-2, Stenford Univ. 1969

Vialter : Technical Report, No.3418~1, Stanford Univ., 1969
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AN ANAYSIS OF PROPAGATION CHARACTERISTICS
OF OMEGA SIGNAL BY USING WAVE GUIDE MODE METHOD

Hiroki KOHATA? Iwane KIMURA! Takahiroo ISHII? Tadahiko OGAWA3
'Dept. of Electrical Eng.II, Kyoto University
2Communications Research Laboratory

Our computer program based on wave guide mode method that calculates EM fields of a ground-based
VLF signal in the earth-ionosphere waveguide and in the space above the jionosphers have been developed.
For an application of this program, Omega signal field strength data measured onboard the Japanese ice-
breaker "Shirase” are compared with those calculated by our computer program in order to investigate the
diurnal, seasonal and path variations in propagation charactaristics.
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AN ANALYSIS OF SOLAR ACTIVITY DEPENDENCE OF MF SKY-WAVE
FIELD STRENGTH IN THE NIGHTTIME BY USING WAVE HOP METHOD

Iwane KIMURA! Hiroki KOHATA?!

Tadahiko OGAWA? Isao KURIKI®

'Dept. of Electrical Eng.II, Kyoto University

2Communications Research Laboratory

3Tohoku Communication Service Co.

MF nighttime sky-wave field strength measurements have been made for ten years on board the Japanese
ice-breaker "Fuji” while on its voyage from Japan to Antarctica along a north-south course of approximately
11,000km. From the measurements and a numerical analysis using three-dimensional ray tracing technique,
an existence of clear solar activity dependence was reported. In order to investigate the dependence-and to
compute a propagation curve, the wave hop method with full wave analysis is applied, and a similar result for
the dependence is obtained. Then, the characteristic of propagetion curve we obtained is found to be different
from that of the Cairo curve in the region over 6,000km, but to support that of the onboard measurements.
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Seasonal and Annual Variation of Polar Chorus Emission Intesity at

Geomagnetically Conjugate Stations and their Relation to Solar Activity.

Toshiya Sasahara®

* Yamagata Univ.

Natsuo Sato** Kiyoshi Maezawa®

* % National Institute of Polar Research

He obtained the data of ELF-VLF emission intensity observed at geomagnetically conjugate
station of Syowa in Antarctica(data period of 1981-1987) and Husafell in Iceland(1984-1987).

and examined statistical characteristics of polar chorus emission intensity using the data of
750z and 2.0kHz.

Seasonal variation of polar chorus at 750Hz shows that the emission intensity is strooger

in suamer and weaker in winter than other season,

and the intensity gradually decreases froa

1984 to 1987 in association with solar activity.
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HOT PLASMA RAY TRACING OF QUASI-ELECTROSTATIC WHISTLER
MODE WAVES

Toshiko SAMESHIMA and Kozo HASHIMOTO
Tokyo Denki University, Tokyo

Some of narrow-band VLF emissions observed just above the local half cyclotron frequency
near the equator have been proposed to be quasi-electrostatic whistler mode waves, which are
in electro-static extension of the whistler mode in a hot plasma. Ray paths of these waves are
calculated using hot plasma ray tracing to examine the propagation of these quasi-electrostatic
waves and conversion to the whistler mode waves.
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MODE CONVERSION OF AURORAL HISS TO Z MODE WAVES IN THE

AURORAL REGION

Kazuhito SHIMOMURA and Kozo HASHIMOTO
Tokyo Denki University, Tokyo

Recent satellite observations show that Z mode waves may be generated near the plasma
frequency rather than the cyclotron frequency in the auroral source region. We assumed
that the Z mode waves are mode-converted from whistler mode auroral hiss near the plasma
frequency. The conversion rates are calculated using a sharp-boundary model based on the
fact that the hiss propagates at wave normal angles very close to the resonance cone.
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ESCAPING PROCESS OF THE RADIO EMISSIONS FROM
THE CELESTIAL BODY WITH DENSE PLASMA DISC

M. IIZIMA and H. OYA
TOHOKU University

As to the detection of the non-thermal radio emmisions from
the celestial bodies, it has been an open question _how the -
radiation can escape through the dense plasma accreting disc

around them. For this problem, a hypothetical concepts of the
escaping model has been proposed for the case of the radiation
from our galactic center ( Oya et.al., 1987 ). In this model,

mode conversion processes from Z-mode ‘'wave to whistler mode wave
and ocassionally further down to MHD mode wave are considered to
be essential ( Oya 1971, 1974; Jones 1876; Budden 1981 ).

In this paper, we will discuss the possible mode coupling
pProcesses and also the dispersion time required to pass through
the dense disc region. The numerical results show the following
possible mechanism;

1) When the escaping waves propagate outward through the
dense plasma disc region, the wave can propagate in the
form of whistler mode waves and further the waves are
converted to MHD mode waves in the case of intense local
magnetic field ( fp / fc < 1 , see Fig. 1 ). The energy
conversion rate from Z-mode wave to whistler mode wave is
up to about 8 X ( Fig. 2 ). It should be noted that the
MHD mode waves in this case show very small dispersion
effect ( see Fig. 3 ).

2) The MHD waves are converted to the whistler mode waves
in the region where the magnetic field intensity becomes
weaker and the plasma density becomes tenuous.

3) Finally whistler mode waves are converted to the free
space mode waves which can propagate to outer space.

Figure 1 Figure 1. e -k diagram in the wide range of frequency, from
a o'l wp/ 0 = 0. § MHD mode waves to free space mode waves.
AN ft-x HoDE
2 3 L-0 noba
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x
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g U ; R MHD tast mode ""\j e =0
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Figure 3. Dispersion time calculation for both MHD mode

Figure 2

1 9 + —

waves and whistler mode wave.

R

w/Q = 0. 44 Figure 2. Energy conversion rate
form 2Z-mode 'wave to

vp /0 = 0. 45
whistler mode wave.

vpe/Q = 0. 5

ENERCY CONVERSION RATE
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Computer experiments of SETS(Shuttle Electrodynamics Tether System)

Hideyuki USUT! Hiroshi MATSUMOTO? Yoshiharu OM.URA2 Iwane KIMURA!
!Dept. of Electr. Eng. II, Kyoto Univ. 2RASC, Kyoto Univ.

By computer experiments, using a full electromagnetic, particle code, we studied nonlinear plasma phe-
nomena which will be driven by the SETS (Shuttle Electrodynamics Tether system). Our model includes two
conductive bodies (satellite and shuttle) and an electron gun. The items studied are; closure of the current
driven by V' x B potential, currnt-voltage charactristics of the whole system of the SETS, interaction between
the electron beam emitted from the shuttle and the ambient plasma, and wave generation and propagation

excited around the SETS.
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Nonlinear effects between high power microwave and space plasma

Yoshitaka Hashino

Hisashi Hirata Hiroshi Matsumoto Yoshiharu Omura Masao Kitano

Radio Atmospheric Science Center, Kyoto University

Minoru Tutad

We present the results of our recent computer experiments on nonlinear collapse of strong microwave
beam into lower frequency microwave exciting electron cyclotron harmonic waves .
In our previous simulations, the run time was not long enough to observe the phenomenon and of not
.sufficiently high k-resolution.
The results show that a simple three wave coupling theory fails to interpret the phenomenon.
We will present detailed analyses of the computer experiments.
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Study of three-wave-coupling ( Owave - Owave - Bernstein wave ) on the basis of
computer simulation results

Hisashi Hirata, Hiroshi Matsumoto, Yoshiharu Omura, Masao Kitano, Minoru Tsutsui
Radio Atomospheric Center, Kyoto University

Solar Power Satellite (SPS) might be one of the main energy resources in the 21st century. SPS is
designed to use a microwave beam as an energy transmission line. As the very intense microwave penetrates
the ionospheric plasma environment, it will cause various nonlinear effects. .

Some complex phenomena of three-wave coupling was observed in computer simulation 1), We derived
mode coupling equations under fluid approximation to give a theoretical model of them. In the present
talk, we present a theoretical discussion of multiple three-wave couplings among two electromagnetic and one

electrostatic waves.
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Fig. 1: The result of numerical computation of the
time multiple three-wave-coupling model
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Nonlinear Plasma Wave Dynamics Study by MINIX-2 and SFU/METS Space
Experiments

H. Matsumoto, N. Kaya, S. Miyatake, I. Kimura, T. Sato, M. Tsutsui, M. Nagatomo and METS Team

In paraliel to technical development of microwave en-
ergy transmission in space, scientific research of nonlin-
ear plasma phenomena associated with the high power
microwave transmission through the magnetospheric and
ionospheric plasmas is an important task for the projects,
MINIX-2 and SFU/METS space experiments.

To study these plasma effects, we carried out a rocket
experiment called MINIX following a crude theoretical es-
timation of the nonlinear Raman and Brillouin scattering
of the microwave[l]. We found that the strong microwave
energy beam nonlinearly excites the expected electron
plasma wave via Raman scattering process. However
what we detected as strongest of the excited plasma
waves in the rocket data are the electron cyclotron har-
monic waves[2,3]. We then tackled some computer ex-
periments on the wave coupling between the intense mi-
crowave and electron harmonic waves|4, 5).

In the present talk, we will Present our current targets
of the MINIX-2 and METS space active experiments.

Figure shows an artist drawing of one of the experi-
mental mode of the the METS/SFU. We focus the mi-
crowave é'ﬁe'rgy beam into a certain point above the SFU
by an active phased array of the transmitter. By con-
trolling the power density of the microwave near the hot
spot, we could study a dependence of the nonlinear wave
generation and-associated plasma heating upon the inci-
dent microwave intensity.

The subject to be studies are:

1. Does the energy beam is stable or unstable against
nonlinear wave decay process? If unstable, does a
strong microwave be backscattered?

2. Is the surrounding plasma heated by the damping
electron cyclotron haromonic waves as shown by
computer exi)eriments?

3. What kinds of plasma wave modes are excited?
What mode is the strongest?

4. Do the excited plasma waves convey energy to the
ionospheric and magnetospheric plasma? If so, how

much energy will be deposited to the space plasma
environment by the future Solar Power Station?

Before addressing these issues, we must study and
understand the fundamental nonlinear processes accom-
panied by the very huge wave power injection.

SE

[1] H. Matsumoto, Acta Astronautica, 9, 493, 1982.

{2] N. Kaya et al., Space Solar Power Review, 6, 181,
1986.

[3] I. Kimura et al., Adv. Space Res., 1986.

[4) B. Matsumoto and T. Kimura, Space Solar Power
Review, 6, 187, 1986.
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Computer Experiments on the Interaction between Spacecraft and Dilute Plasma in
the Geomagnetic Tail Region

Masaki OKADA Yoshiharu OMURA Hiroshi MATSUMOTO
Radio Atomospheric Science Center, Kyoto University

A spacecraft exposed to the sunlight in space plasmas suffers from a very large effect by photoelectrons.
In the magnetotail region , which will be mainly observed by GEOTAIL , the Debye length is Ionger than the
effective radious of the spscecraft. Photoemitted electrons there are captured in the near field of the space-
craft potential caused by the photoelectric emission. The density fluctuation produced by the photoe:mtted
electrons will be very large. We will show the data by computer expenments on waves and particle energy
dlstnbutxons near the spacecraft.

GEOTAIL TS _EH % 1992 £E 10 2 MR ORES (RS
BRI 28R, XBFOoRE*S LRS- 795X
~HERAOREY S b LOTERE 2 € & RIERICES
krethiz,

XTT, RARBIFo— FE2AWARHMIEBIRICY -
T GEOTAIL X33 CH 5 5 L BEbh 2B FHE
TIHEERR 7,

BERERSBIC BT 3 X 5 ., FERSEOASPEREIC
HRTEBD T 9 X< D734 BEDOHHAE BRASS,
HEFOHBIC X ) RFUEOBAT 25 LA L = OR|ATICK
BFERAOLN T3 L WSS 5T 3 T & 35530
3o MiC, FEPEOBATBNICE > L 3 BRENDT
KX >TIRIN 3 A DICHREFRATEOEHF T CH
BRI EEL T 3,

Figl~3 BHBFOMEEER L ceFr BTl
BROWEF A3 v BUNBFOBELED LD DTH 3,
PRICEFEICHLS S 2SR 2%, S 1 BRE0D
i3y 3,

bk, MR CRBRAIE NS C LTINS
EBRRICOWT O RFFT I FETH 3,

SER Fig. 2: Density contour of back ground ion.
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IX — 4 O LARGE AMPLITUDE PC 1 OBSERVED BY DE-2 AND ON THE GROUND

T. Iyemori1, R. Ludlow? and M. Sugiura1

(1Kyoto University, 2Boston University)

A large amplitude Pc 1 pulsation with
increasing frequency (i.e., IPDP) was observed at
subauroral latitudes on October 20, 1981. At
Wingst (MLAT=54.2, MLONG=95.2) and Gottingen
(51.9, 94.9), the IPDP started at about 1908 UT.
The frequency linearly lncreased from 0.13 Hz to
0.3 Hz in 30 minutes (Figure 1). The Dynamics
Explorer 2 (DE-2) satellite passed about 10
degrees east of these statiomns around 1922 UT

. observing some short period fluctuations in both
magnetic and electric fields (Figure 2).
Although the fluctuations observed by DE-2 were
irregular, the main spectral peak in the north-
south magnetic component around 0.2 Hz nearly
coincides to the frequency on the ground at 1922
UT, suggesting that the DE-2 observed the
incident wave of the IPDP event just over the
ionosphere (altitude 915-920 km). Some spiky
structures are seen in the east-west magnetic
component or in the north-south electric
component, suggesting the presence of small-scale
field-aligned currents embedded in the region of
the wave incidence. These fluctuations were
observed on the equator side of the central
plasma sheet.

The sense of polarization at DE-2 was
predominantly left-handed. The spatial variation
of the amplitude was not clear. This is in
contrast to the Pc 1 pulsations observed by the
Magsat at 300-400 km altitudes.

At Mt. Clemens (MLAT=55.8, MLONG=-15.2), a
similar large amplitude IPDP event was observed
from 1925 to 1955 UT. If these IPDPs were caused
by the same source plasma cloud, the drift speed
of tho source is about 5.5 deg/min. As the L-
value 1s around 2.4-2.9 for these stations, the
particle energy should be rather high (300-450
keV) to have such a drift speed. As the
magnitude of the magnetic field is rather strong
at the equator of L=2.4 (or 2.9), the ratio of
the proton cyclotron frequency to the wave
frequency is very high (about 100). If the wave
is caused by a cyclotron resonance instability,
the resonant particle energy should be also
rather high, and it is estimated to be the same
order of magnitude as the estimation from the
drift speed. Therefore, this event may have bsen
excited by rather high energy (i.e., several
hundred keV) particles. - The possibility of
bounce resonance will also be discussed.
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Fig. 2 Magnetic field variation obaerved by
the DE-2. Bx and Bz components correspond to
the north-south and east-west components,
respectively.
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Fig. 1 Frequency drift at Gottingen and Wingst.
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Pcl - PiB EMISSIONS IN THE CUSP LA‘I;ITUDES

K. Hayashi, S. Kokubun, Tatsundo Yamamoto, T. Oguti
Geophysics Research Laboratory, University of Tokyo

and

A. Egeland
Department of Physics, University of Oslo
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PC 3 PULSATIONS OBSERVED AT TWO CONJUGATE STATION PAIRS
NEAR THE CUSP AND AT AURORAL LATITUDES

.3
Y. Tonegawal, H. Fukunishiz, L.J. Lanzerotti”, and N. Sato

4

1. Department of Aeronautics and Astronautics, Tokai Unive;sity.
2. Upper Atmospheric and Atmospheric Laboratory, Tohoku University

3. AT&T Bell Laboratories

4. National Institute of Polar Research

In order to clarify the energy source
and propagation mechanism of hydromag-
netic waves in the magnetosphere, we ex-
amine Pc 3 magnetic pulsations simulta-
neously observed at two conjugate station
pairs, South Pole-Frobisher 'Bay and
Syowa-Husafell, located near the cusp and
at auroral latitudes, respectively.
Through a dynamic spectral analysis, it
is shown that the Pc 3 pulsations are
observed over a wider azimuthal extent at
an auroral zone location than at a loca-
tion near the cusp. That is, at cusp
latitudes the Pc 3 pulsations are prefer-
entially observed around 1local noon,
whereas they are simultaneously activated
at auroral latitudes with a longer
duration. It is also found that the
activities of the Pc 3 pulsations both
near the cusp and in the auroral zone are
strongly correlated with the cone angle
of the interplanetary magnetic field
(IMF) observed by IMP J satellite.

The Pc 3 pulsations at cusp latitudes
between southern and northern hemi-
spheres have a worse conjugacy than at
auroral latitudes. The Pc 3 activity is
often different between South Pole and
Frobisher Bay, and that seems to be
controlled by the polarity of the Bx
component of IMF. Such an asymmetry is
not observed at auroral latitudes.

our" results suggest that the upstream
energy can reach both cusp and auroral
latitudes, hut the propagation processes
are different with each other.

Figure 1. . Dynamic power spectra of
magnetic pulsations observed on July 22,
1985 at two conjugate pairs near the cusp
(middle panels) and at auroral latitudes
(bottom panels). The interplanetary
magnetic field observed on the same day
is also plotted on the top panel.
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Conjugacy of Pc 2-3 (T~10-15s) Geomagnetic Pulsations associated with
Pulsating Auroras.

m—as

Natsuo Sato
National Institute of Polar Research

Pc 2-3 (T~10-15s) geomagnetic pulsations associated vith pulsating aurora are-observed at three
stations in Iceland. By the correlation analysis among three directional photometer (4!:3 south, d
zenith,45° north) at Husafell, geomagnetic pulsations at Husafell, Tjornes, Isafjordur in Icelam.i an
Syowa Station in Antarctica (geomagnetically conjugate point of Iceland), follovir}g characteri_stlcs
are obtained. i) Pulsating auroras show high coherency (>0.9) among three directions, ant:l show
poleward propagation. ii) The D component of magnetic pulsations show higher coheren?y with tl.xe .
pulsating aurora than that of the H component. iii) The dominant frequency of magnetic pulsation a
Syova is different in comparison to that at Iceland.
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Table 1 ¢ Coherency and relative phase between
photometers and magnetic pulsations at different
time period.
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Seasonal Variation of Pc3-5 Magnetic Pulsations at Conjugate Stations
Hiroaki Saito!, Natsuo Sato?, Yutaka Tonegawa®, Takeo Yoshino!®
1:Univ. of Electro-Comm. 2:National Inst. of Polar Res. 3:Tokai Univ.
¥e studied the seasonal variation of Pc3-5 magnetic pulsations using the H compornent of
induction magnetometer data obserbed at geomagnetically conjugate station of Syowa in
Antarctica and Husafell in Iceland from September 1985 to August 1986. As a result of
statistical analysis , we found some interesting characteristics in the following.

i) Pc5(3-5mHz) and Pc3(20-50mHz) pulsations show obvious seasonal variation at both
hemisphere. Power of magnetic pulsations averaged in the daytime period becomes maximum

in winter and ninimum in summer _ ii) The magnitude of pulsation power difference between
maxinum and minioum season at Husafell is larger than that at Syowa.
1 . X510, 1 B %407 (8-110T), 4% (13-16UT)
Pe3-5 IR ARBHOH_ B L RUTE LT E TCHIRYREDOREXEFHICO>VWTRARED
DAHREERRT I L RMERW, SER. # NHA3TCHD. PSHORHAROEHRIERF
—ODSHOMMEM (SY) LEDHEEIYES M@ 2HALrc UCTEREMOARN
7 A4 AT Y KDHusafell (HU) o ULF@#®% 14 B, P3O PHYMBITSY. HUX HFERE
MicblVHBL. TOFHELERDE. LEBMATHERAUNBL 23N, FRTHHIOF
HMBPEOFMBARITIHELLKEW,
I #BiFrFHsk ¥, 1M ELTHRYOAROER{LER
Rﬁnﬁb\f;i"—a SYLHUIT BRI E h = THDL. PcS#HTIL02-03 UT: 18-22 (TTAR
ULF 818 HRADF 4 V2 NVF—203 5, 1985 HEEMNERY, BD12-13 UITCHLABEORP HR
£9A18 7519864 8HAZIAXCOLIEMSTH bhd, —K. Pe3#o@B. HUTIX09-10 UT
D¢ AR FIVRHICIE 2 RITAKAIKEZ X V. 2. SYTIE10-12 UITIic B R ERVEFBRRBKD
MB A MRE % Pc5% (3-90Hz). Pc3% (20-50mHz) hBBICHED LISUTHE AL 3.
KABML., ThFhOBHZESTRAT I L i
FUVMBARBOBE L LM LE, 2. FHE U -]
EER3-DIC 14 L LREADHF (2/3-5/4). Pe3-S#F I A MM O ME O FMRLIFRKE
;1(5/5-8/5). #* (8/6-11/4). # (11/5-2/2)D 4 HRANA VDO TR WERPTHRIY
V=X B LEMELS k. EFELTHREDREZZOFMHEAIRSYE YHIOH N
REWHENIFR - =, Tk PcSH. POWRHOR
o740 BEOREAZHSMREY. RYBDorighiil
B1, B2 FhFh Pc5% L P3BRYOYT IWERLT WS,
LEADEHBEDAELLRRLELOTH B, METRE S /B EEELT LK, 74
PeS# . P3WL LML M AL RMOBE N KX A YFOHOBPWEDOF—IILHRHULTS
WIEHED, —F. BLEAKDODVWTHEBELTH 5.
"6&. PeSH. P b RERLBVWIRESH L
A I R .
NORTHERN SUMHER NORTHERN SUMMER AH 1068-11UT PN (13-16U1)
120 Frrrrrrrreerrerey YT T T T T 2.0 vrrrrrrrry T T T T Ty . — T T 1.2 LaNm B R
100 :l'l ] 1.8k ._........:: i:.o- .:l.l‘l
& [ = £ 0.8 5 0.0
T eor LS | 1 &0t 1 &os} 1
g‘ 60t -gl.o 1 € o} 1 €ou} 1
% wof 1% 0.6} ®oar 2z ® et -\--.
& .. \/'\ 1% i o aun mlu’:;:' e.a v .1-‘:'
20 ™. N A 1 o3 SEASON (KOATHI - s’::;;‘: :.'“::.
06 02 04 06 06 10 12 19 16 16 20 22 00 " 00 02 04 06 06 10 12 14 16 18 20 22 00 g0 1 _tos-11un ot 131600
u' T L ¥ T L) T T ¥
NORTHERN WINTER NORTHERN MINTER &% & ¥r
120 v Ty 2.0 Ty B o S § 5 w}
100 | :’: E & 0l 1 &»f
.: " T ,;: :m - sto-
H s %} =i “wef =3
§ § ° s;n s;m n:n Hin ° s;n Sun At i
. . SEASON (NGRTH! SEASON (NOATH

%00 07 04 0608 16 12 19 16 1820 22 00 %0 02 0v 05 08 10 12 14 16 18 20 22 00
ut Fig.3 Seasonal variation of

Pc5 (upper) and Pc3(lower)

Fig.1 Diurnal variation of Fig.2 Same as Fig.1 but pulsation power averaged

Pc5 pulsation power Pc3 pulsation at morning side(left) and

at afternoon side(right).




m—as MULTIPLE GROUND-BASED AND SATELLITE OBSERVATIONS

OF Psc AND Pi 2 MAGNETIC PULSATIONS
1
K. Yumotol!, K. Takahashi?2, T. Sakurai3, P.R. Sutcliffe4, S. Kokubun5, and T. Saito

lonagawa Magnetic Obs. & Geophys. Inst., Tohoku Univ., Sendai 980, Japan.
2appl. Phys. Lab., Johns Hopkins Univ., Laurel, Maryland 20707, U..S.A. an
3pept. of Engine., Aeron. & Space Sci., Tokai Univ., Hiratsuka 259-12, Japan.
Magnetic Observatory, CSIR, Hermanus 7200, South Africa.

SGeophys. Res. Lab., Univ. of Tokyo, Tokyo 113, Japan.

Sequential Psc and Pi 2 waves, which occurred at 2310, 2350 UT on May 22, :;::
and 0220 UT on May 23, 1985, provide an opportunity to examine differences in 11y
characteristics between Psc and Pi 2 magnetic pulsations observed at glal(:;’?and
separated ground stations and at AMPTE/CCE in space. The two events at 2-31etary
2350 UT on May 22, 1985 are correlated with rarefactions of the 1nterpl:ns owa
magnetic field, On the other hand, small substorms occurred at Reykjavik :n onythe
station at 0136 and 0220 UT on May 23, 1985. We analyzed magneti: ?«af71.44°,
nightside at high-latitude conjugate stations, Syowa (SYW, ® = -66.22% _tauon,
L=6.1, MLT ~UT) and Husafell (HSF, 65.78°, 69.36%, 5.85), low-latitude st&-0 J
Hermanus (HER, -43.1°, 81.1°, 1.8, LT = UT + 1.3) and the AMPTE/CCE sat:elll‘.:’:lte1 30, LT
midnight sector. Daytime magnetic data from Onagawa (ONW, 28.79, 142.7%, 1.30r
=UT + 9.0) were also analyzed to clarify the global wave characteristics. o the

From the analysis, main differences in the wave character;stics betwe: i 2
Psc and Pi 2 pulsations can be summarized as follows; (1) The B_componden ound
pulsations show a nearly out-of-phase relation between high- and low-latitu eeng: Psc
stations (see lower right-side panel of the figure). ~Whereas the H—Con:ipc:::ations
pulsations show a nearly in-phase relation at the globally separate dominates
(left-side panel), although shorter-period component at low latitudes px;eare found
than that at high latitudes. (2) The daytime Pi 2's at low latitude (Omlticns have
to have a depression in the D component, whereas the daytime Psc pulsa oot SYH
comparable H~ and D-component. (3) Amplitudes of the high-latitude Pid s of the
are about twice of those of the low-latitude Pi 2's at HER, while amplitude
high-latitude Psc's are comparable to those at HER. broad-band

The observations suggest that Psc magnetic pulsations consist of a
Alfvén resonance osci- 1985 23hUT OhUT MAY 23 1h 2h =

llation in the whole N—-——i e
Psc sC pIZ\

magnetosphere, excited
H (Psi) Ppi2

N
[10 onT

by external source
waves in the solar
wind. High-latitude
Pi 2's may be a stan-
ding field-line-like
oscillation in the
outer magnetosphere,
however, furthe - theo-
retical and oiserva-
tional studies are HSF1
required in order to

give a full explana-
tion for the genera- HER
tion and propagation
mechanisms of low- ONY
latitude Pi 2°'s, HSF
having the same period |. SYW
and the nearly out-of- D -"\—v\_«j\/\/\/\/\/\/"\’
phase relation in H- HERM/\/W

component variations T Vo ~—— T T
to the high-latitude ONW[™™—"" L T
Pi 2's. l
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Global Scale of ULF in the Magnetosphere

— Observation

K.KOGA ’
Dep. Phys,

Global mode of daytime ULF events,
by using the ground data (Huancayo
Eigen periods of such the mode us
A theoretial model was investigated.

oscillation is likely to occur in a r
as was infered by Kievelson et al(1984).

BAORRZ TR, RiGROBBROT —yREHIT
& O FBXTOMRRARBURAETHOM=0DE—F
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1

T.KITAMURA ’
Kyushu Univetsity

and Calculation -

GADC group

which appear in the equatorial region were examined

and Garoua) and the satellite data (Goes 5,6).

ually fall between 300 and 600 seconds (Figs. 1l and 2).
The result shows that such the global mode

egion between the plasmapause and the magnetopause
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m=0 (P i 2) really happens to occur ?
M.SHINOHARA , T.KITAMURA

Dept.Phys, Kyushu University

A statistical investigation about m=0 characteristic of equatorial ULF was made
for 140 nightside ULF events. The nightside ULF events were chosen from Koror an
Huancayo data during the period between July and August, 1987. The results are,
l. Events with m less than 0.3 are the most likely to occur, as seen in Fig.l. to
2. However a number of events with m#%0, are included in the events. They sest

Propagate from night to dayside hemisphere.
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DP—FIELD AND Psc FOR MAGNETIC
OF SC IN HIGH LATITUDES

Hiroshi NAGANO and Tohru ARAKI
(Asahi Univ.) (Fac. Science. Kyoto Univ.)

VARIATION

The magnetic variation of SC in high latitudes is mainly produced by polar-origin
disturbance field DP. which consists of preliminary impulse OPpi and main impulse

DPmi. and SC-associated pulsation Psc. The variation of DPpi

is computed by using

the model for movement of twin current-vortices from dayside to nightside introduced

by us. The latitudinal variation of SC is explained

field and Psc.

WEFREDOSCOBBEI Dsc . XD & 5125

BIFBZEHNTE 3B,
Dsc=DPpi+DLmi+DPmi+Dpsc+Dpp

ZCT. DPUREBRK origin 2% >BA TS Y. DLW
BRIETEBTIHATSH 3. pi & mi . oprelimi-
nary impuise & main impulse &% FEL TL 3, - 3 I
Dpsc @ SCUu->THREEN S pulsation & & 3 I ik
ZRU. Dpop WEBEBB®BE D particle precipitation
CE->TEHEUSBAECEEOMMI L2 R RIET L
ERULTV 3. BRETETECHLTILIOW. co¢
DDPIgE Dpsc ETH 3L %1 dh 3, DPpi OF
ftid. B1ok3w. BEABODREU -~ dush-to-dawn
CREVBEBHEMBUBIBLB>-TEEXHh. ZORE
U220 current-vortex s BREM» o B M B H 4
6&&@2&9?@10'{!‘%&Ehh%o TDOEFNALT
OFE®IIEZLE E B L. —BLRERCNELRELLEAD
Biot-Savart DERERA VL EHEBRTWY. BAHETL
TWwik preliminary impuise ORIBEH S —H T 3 2 &
1% I I N DPni OFLi. BAEBRBTEREL L
convection 2 & % dawn-to-dusk OB HEBETH B I
BETHh, ZTOHEREUR twin-vortices current (
DPpicurrent CQiE¥EME) RL-oTRI-TUVLEE SR
ASh TV 3 Thif. DPnmi ORBEIIE. DPpi
CUEHBSTIZIEURE. BEOSCORBEHLER
TH5#. ZD DP-field ¥ Dpsc tDFERESHEL

E>TEREUTVL AR EERZZ 0T X 3, & 2.

LTE¥EKGTREOFFHUTHO. Zo2>0FHoEhEbE

ODHERLELISHBAORETILERL TS 3. DP-

field CXABHFORAMURBEEREFEENZVLVOLE WL T
Dpsc WAREBLULITLKEh TEAMBEL RSO T. 20O
EroGREMNAONBOTHERSZENTE S,

by superposition of the DP-

bigher
latitude
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SECULAR VARIATION OF THE NEWLY DEFINED ECCENTRIC DIPOLE (LSM-DIPOLE)

Y.SANO and M.SUGIURA
Dept. of Geophysics, Faculty of Science, Kyoto University, Kyoto, 606, Japan

Secular variation of the newly defined LSM-dipole during 1945-1985 is investigated.
The models used are mainly DGRF/IGRF. The location and the components of the LSM-
dipole are determined so as to minimize the quantity defined as follows:

n=N m=n
f= 20 wa ) (g — ATV 4 (b - BTV o
n=1 m=0

with (g7, A7) as the SHC(Spherical Harmonic Coefficients) of the observed geomagnetic
potential, and (4™, Bmy as( tll:e SHC of the potential for theA)LSM—dipole. In the deﬁmtx:;i,
Wn are the weights, of which we deal with several cases. At the last meeting we l_'ePéf’ o
that the LSM-dipoles, defined with defferent choices of the weights wn, show qualll:aé rvt_hi
the similar features in their secular variations. Hence we mostly restrict o!n'selves 0 e
case w, = n +1 here. In this case, the quantity f can be regarded as meaning the :paAm
i um of the residual field, i.e. the field derived from the SHC aff = o7 = 47
. It was confirmed that the LSM-dipole migrates westward as does the usual eccentric
dipole, and that the magnitude of the dipole moment decreases with time. These fe?;:utrqs,
owever, are also found with other choices of the weight w,,. To investigate in more detal,

we define the secular variation terms of the coefficients A™, B™ o, B between the epoch
tl and tz by .

AT = ta : t (At — AT ty), Bl= ¢ : t (B'T“’)"B'T“'))
~-t 2 — &)

. . . . 5 (2)

no=gn — AT, BR =hy - BT

examine

One of the effective methods to find the features of the secular variation is to -

:ll:e gn', hy diagrams (Yukutake 1985);the point (g™, ™) traces a circle on this plane
e (n»ms‘-component has a westward dirft motion. field (Lowes

196 Another method is to investigate the spatial power spectrum P, of the fie

6). Usually, p, decreses with increasing n, and the slope of the Pn
plane can provide information on the source depths. i~ choice of

It 18 found from the above analysis that when the LSM-dipole, wit h lm yom onent
the weights considered, is expressed in the centered coordinates the d‘?; i-cé pWhen
decreas.es with time, while the components of higher degrees increase wit. l:a,nr;wersed;
the residual part is expressed in the centered coordinates, these changesdal' ase, with
namely, tl}e dipole component increases, and the higher degree components decre es'from
time. It is seen that the secular variation of the (2,1)-component mostly com to be
that of the LSM-dipole, but that the secular variations of the other terms appear
independent of that of the LSM-dipole.

curve on the n, Pn

REFERENCES: .
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ELECTRIC CURRENTS IN THE OCEAN INDUCED BY THE GEOMAGNETIC SOLAR
QUIET DAILY VARIATION (IT)
Masahiko Takeda

Geophysical Institute,

Faculty of Science,

Kyoto University

Electric currents in the ocean induced by the observed external Sq fields are simulated for

a realistic distribution of the electric conductivity based on the bathmetry.

It is shown that

the intensity of the current vortex in the ocean is about 50kA at its maximuam, which is about

one third of the observed intensity of total internal current.

¥When an oceanic region comes to

the duskside, the sense of the current vortex is reversed and the current tends to cancel the

normal internal current.

HNEO%2RICIE. BERRAMBOBMKRARKI D
PEDOBRIMBEPICERIRERBETSEN. L
ENo THERSBZAWTHRARORIIEZEE
ERODIBMIBAEPOEIREODRE2BEBL TS
SCLHFBBETHA o LERLE, SEHIZ. EEIC
WMEASIBIC > THEDPICHhIBERRBKEY =
ab—yvavyitioTHRE, BEODHITWMEER
BEOI'XI"2Ayya btOBEOEZIIZBULERR
ZREFIB[MELTER, 2V MVEOHEREOY
$1x. Hewson-Browne (1878)DHEICED. =V b
WEFEE A00knichHh 2 Z2JELBEPLTREL =,
HMRAEOinducingrlk S & LTI, 1980%3H1H-
20BDUTHICRDEN=SaEITDMRNA KR % 7 —
VDIMBELTHBORIUTEILRDIZ AW,

Fig. 1@—AL LTSEOYIa2ab—Yarvick
STRDSNEUTHURTORBEDREZ RN SBENR K
ERLTWSB. £7=Fig. 213, F—I¥MEFIcE- T
ROBEN B LM (1980s£3IH 1H-208) - UT246%

:
60,03 Og=_ 400ka Dy 10kn
0454.005/m o 21.00x10°7S/6 CUTB=10.0° 10C=1° 24UT

1 Calculated induced currents in the
ocean at 24h UT.

Fig.

3

80,03 DX 400ke’ Dz210ka
0g=4.00S/a o,=1.00x10°2S/a CUTB=10.0° 10G=1* 02UT

FPig. 3 Same as in Fig. 1 but at 02h UT.

DXEOSMBEAR (L) - AR (T) SERR%
RLTWS, YyISalb—yvarvizkdiARggsdie
REERENEFNRIZSKARBEORBKRAMELBS L
22D, THhiZMEHLSERDENEHMRABBENR
DWME(142KkA)DH /3BT B, SO LhETF
—IMEPOCDHMBEARKIIREDONEYDORES
YBHEPCRBINAZBRATHIEWIHENXNH
Bohi, - Yz3alL—vavit. SEOKL
MEKFITELrrse, HROERCRETS. %
RHMBRARICEBEI NSRBI ANEOBTRAN
BEPIZTEBZILBRELTWS (Fig. 3),
FoaWiclR., E6ICDYIalb—yvayOlBR
ZBHERBITVWHRTO. 2P LARRMZSGBERR
DUTEIZOWTHRE T 5.
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DAFAERER DWMEAZHANE DFEATENE OFNATENS
SECOND REPORT ON COOPERATIVE INVESTIGATIONS OF ELECTRICAL RESISTIVITY STRUCTURE
BEXEAYH THE CHOUGOKU AXD SHIKDKU DISTRICTS CF JAPAM v
Reserch Group for Crustal Resistivity Structure )
Akira GHEUBO'’ Kiyoshi FUJITA'’Yoshifumi NOGI2'Satoshi FUJTWARAS Ichiro SHIOZAKI®'Katumi YASUKAWA!'Norihiko SUMITUMD!
DFaculty of Science,Kobe University,2)Divisicn of Envircnwental Science,The Graduate School of Science and Teckmolody,
Kobe University,3)Faculty of Science,Kyoto University,4)College of Liberal Arts and Science,Kyoto University

Induction vectors for the period from several secands to several mimutes (the ULF band) are calculated in the
The typicaly coastral effect was observed at the San’in area,

Shikoku districts.

“Chugol and
vhereas a lov resistivity zone possibly

belonged to Sanbagawa belt was inferred from the induction vectors around the middle part of the Shikoku district.
Preliminary resistivity structure of upper crust were estimated from the MT analyses at site No.1 and No.14.
Same result of OBM observation at the Shikcku basin is briefly reported.
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Change of the Electrical Conductivity of Ulivine attendant on

Phase Transitian.
Kentaro Omura

Facalty of Science, University of Takys

¥We observed the change of the electrical conductivity-of olivine (Hgi-xFex)eSiDa -attend
HA8 type high pressure and high temperature generating apparatus.

y phase transition using

perature is 1000~ 1200 “C. The change, logloy /oy )

the composition of Earth's mantle(Xfe=10%), log(agy /0g) is ~0.3. With the raise of temperatur

— ’)/

N
i
i

¥y
r(

A8 R B2 = B

ant on a —
The ten-

decreases with the decrease of Fe content. For

e to

that at the mantle transition zone(~ 1600 °C), log(coy /G, ) may show a decrease of about 0.1.
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ADVANCED RING-CORE SPINNER MAGNETOMETER

Nobuaki NIITSUMA, Masato KOYAHA and Hiroshi AOIKE
Shizuoka University

We describe a new spinner magnetometer, which is composed of a ring-core-
type flux-gate sensor in a magnetic shield tube, a sensor activator, a lock-in
amplifier, an A/D converter (digital voltmeter), and a controller (computer).
Samples are rotated with a non-magnetic ultrasonic motor, which is light in
weight (33 g) and has enough torque and rotation speed. The noise level of the
magnetometer is about 0.4 oV, which corresponds to the intensity of 6.2 X

10 -7 ka/m (= emu/cc) of a 30 cc sample.
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MAGNETIC GRAIN SIZE AND VRN OF PELAGIC RED CLAY

Toshitsugu YAMAZAKI and Ikuo KATSURA
(Geol. Surv. Japan) (Ryoto Univ.)

We conducted rock pmagnetic study of a pelagic clay core from the South Pacific. We
investigated down-core variation of the complete alignment magnetization (CAM) and the
geometric mean moment (ms) with log-standard deviation using the suspension metliod of
Yoshida & Katsura (1885). Assuming that all the magnetic grains are magnetite in a SD
state of spherical shape, grain size was obtained from the m.. The diameters range
from about 0.03 to 0.12pm, and decrease with depth. The VRN acquisition coefficient
normalized by the CAM increases with depth. Grain size variation mainly controls
the magnitude of the secondary magnetization (VRM) of pelagic red clay.
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Possibility to restore three components of the past geomagnetic field
fron DRM directions of multiple cores
Hideo Tsunakawa
Inst. of Res. & Develop., Tokai Univ.

Directions of post-DRM are affected by gecmagnetic field intensity as well as its direction.

There is a possibility to restore three components of the past geomagnetic field from DRM directionsof
aultiple independent cores collected at the same area.
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Fig. 1 Directional variation of DRM due to field intensity change. Case 1: field intesily is
constant. Case 2: field intensity is varied in a sinusoidal form. Both cases are
assumed that a half fixing time (or depth) is 7.
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PALEOMAGNETIC DATA OF PALEOZOIC AND MESOZOIC ROCKS FROM SOUTHWEST SPITSBERGEN

Akira HAYASHIDA and Hiroyuki SUZUKI
Laboratory of Earth Science, Doshisha University

Magnetic measurement was made on samples of sedimentary and intrusive rocks distributed on

east of the Central West Fault Zone, Southwest Spitsbergen.

Characteristic remanent

magnetization was found in Upper Carboniferous red sandstones and a Mesozoic dolerite sill,
which give pole positions discordant with those reported from other areas of Spitsbergen.

The deflected paleomagnetic directions may be explained by tectonic rotation

along the fault

zone, possibly associated with the separation of the Svalbard Archipelago from Greenland.
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Paleomagnetic studies on successive lava flows in the North and Central Zao

have revealed results consistent With the previously reported K-Ar ages.
of the North Zao lava flows recorded Jaramillo event.

On th

One
e other hand, we

could not find any clear record for short reversal events in the Brunhes epoch

from the Central Zao lava flows.
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ON THE RELATION BETWEEH THE CONTENTS OF CARBOK AND NITROGER IN
CARBONACEOUS CHONDRITES
Tetsuo Yamamoto' and Takashi Kozasa?
1
Inst. Space Astronautical Sci., 2Dept. Physics, Kyoto University

of ca::o;h:n388§s of chemical kinetic consideration, ve e;a_line process;ns
contents in ca";lroxen that leac:ls to the linear relation for the andd .
| Shinoyama et rbonaceous chondrites, log N = alog C - b, recently foum
| that the 1 al. (1987), where a (> 1) and b are constants. It is.”""‘ic
Eraine o lnearity.results from destructive processing of original 0’:::
at h ¥ penetrative radiation (e.g. cosmic ray). or radiation absorb

¢ surface layers of the grains (e.g. UV).
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SOLAR OCCULTATION OBSERVATION USING 'SAKIGAKE’

H.lto',E.Mizuno,Z.Yamamoto,S.Sasaki,K.Kawashima,and K.Hirao'
('Tokai Univ. [|SAS)

Japan’s second interplanetary probe 'SUISEI’ was behind the sun in july, 1987 and
solar occultation observation was carried out. Following ’*SUISEL’, *SAKIGAKE’ also
experienced solar occultation during the period between April and June, 1988. Unmo-
dulated telemeter wave was received by means of 64m diameter antenna in USUDA, Nagano
prefecture. Spectral broadening of the frequency received is being stadied in order
to compare the extend of solar corona between low and high solar activities.
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DYNAMICS OF CORONAL LOOP

i H. Washimi!, T. Sato? and K. Watanabe3

1. The research Institute of Atmospherics, Nagoya University
; 2. Institute for Fusion Theory, Hiroshima University
3. Science Project Corporation

Dynamics of coronal loop is examined by means of 3-D MHD Simulation'h I::ltiz
found that the helical component of the magnetic field increases WI'};‘he
when the plasma rotates at the footpoints of the coronal 1oo0P. tion of
i instability is investigated in connection with the spatial distributlol

i the safety factor q.
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PROPERTIES OF TYPE III BURST GROUP

Takashi Aoyama and Hiroshi Oya
Miyagi Vocational Training College Tohoku Univ.

Many cases of Type III solar radio bursts are observed where multiple
bursts are making a group burst, in the decametric wavelength range. The group
burst is usually composed of two, three or several successive Type III bursts.
A result of statistic study for these successive group bursts has shown that the
time interval between neighbouring bursts is in a range from several seconds to
30 seconds. Considering underlying mechanism of generation of the Type III
burst by electron beam, this result suggests that the quasi-periodic nature of
the particle acceleration mechanism is important in the solar coronal plasma.
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Numeri
rical schemes for the Space Veather Prediction

T. Tanaka

Com. Research Laboratories

Aimin .
g at the application for the Space Veather Predictiol.

TVD.

TVD2 and
equations.!uigkn:vgh::::eizs are tested for ome-dimensional solar wind
desirable charact ° ree schemes.. NUSCL TVD shows the aost
It is also show eristics for the capturing of travelling shocks.
n that second order accuracy in time is necessary

;‘;;e::?:za:alculatior}s of shock waves.
to avolid zer;a;c;ﬂanons including nagnetic fields.
eigen vecior ivisions in the calculation of sl

s when there occur degenerations of eigen V@&

Jacobian matrices.
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Localized Nature of Auroral EBxpansion Onset

Nozomu Nishitani and Takasi Oguti, GRL (Univ. of Tokyo)

Auroral Activities are examined for several expansions during the period of
Global Aurora Dynamics Campaign, 1885-1986. They are compared with magnetic sig-

natures on the ground and at synchronous orbit, with emphasis on localized na-
ture of auroral expansion onset.

BHNE2EFEO¥L21ZHE T, 1980 Fig. Segquential Pictures of Auroral
#2A16HD3@DA -0y R expansion at 05:01 UT, Jan. 27, 1886,
YEDOWTGOES 2 - 3@ H

LOEBETY. BEMOEE L MG 05:01:00 UT _ R
L Ld L. F—~03% 0@ & ke > -“
HEFBREATEN, EEAFmolms

U‘%@{i‘:ﬁl:')b\’(#bh%’fﬁ%ﬁ5
PEHBTH - £, >
SE1985~86%i1zfibhs D o '.
DF — &% %R\ W< 2hhde x .
R2WTH -5 e .
OESGOW@?WJ&@H:

n

G
AU ORBBE R E -
Twi3oT, I RN s
&
D

'y
.

X

it
;l

it
X

rs
(24
1.

A
a
OE & 315 — 330 345
z 17
Ht
a5 0

05:02:00 UT

Hgowo

74 72710

66
Yarohy

DHEBICT 52 L oaw %z, i '

%mﬁ%mr&vwEo)mtﬁ%m ~~‘... )
Fﬁb'(ﬁfﬁ?‘%i‘ﬁ’(‘%%o : = i
b&lﬁ2750)5ﬁ#15}0)177(/\' .
YariEJRLTw3, GWRM» 5 SHM
Bwizb ko initial
n z

66

60

_T

S v

brighteningst & 300 315 - 330 I

PRERBEWMIE B2 > Tz ® 05:03:00 UT—
74 72 70
KSHMOBA THEQMEM It & + — o

PERMERTED, CAIEEWGOES
'(’Dﬁ&‘.&}t‘_%iﬁl:z’:ltb'cwz)(x«'——

BEMB). ThBF -0 s
ACHBEEEAR LAt snmmo )
52 GOESS5TEWMAMLBuwdzsaE T b 1 i
A-USORTMOMENE LG 2 C M - B
LTW3DHbh»rs, |

&N

68

o MmN o




rPrP— 17

Ty M 7 B = kDS MR L R T — 7 o> [dE] B fH A

MR OB, mF MR, BH RIL, HE BF

(FHMNETRA)

(MFAIER)

Multi-satellite observations of the polar cap arcs

T. Obara, T. Mukai, A. Nishida (ISAS) N. Kaya (Kobe University)

We have investigated the conjugacy and the

accerelation region in the polar cap, using

the multi-satellite (EX0S-C, Viking, DMSP) data.

Observations indicated that the polar cap arcs
were conjugate in both hemisphere and this

suggests that they occur on closed field line.
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Particle measurements on the polar cap arc
were simultaneously made on the same field
line by RX0S-C (500km) and Viking (10,000km).
Comparing these data it can be concluded that
the accerelation region exists in the altitude

range between both satellites.
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Reference. Obara et al., Simultaneous aobser-
vations of the sun-aligned polar cap 8rcs
in both hemispheres by EX0S-C and VIKING,
Geophys.Res. Lett. , 15, 713 -716 , 1988
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The Relation between Auroral Absorption and Auroral Luminosity
Using the Scanning Beam Technique
Syuichi IKEDA', Hisao YAMAGISHI?, Natsuo SATO0?, Takashi KIKUCHI® and Takeo YOSHINO!'
1:Univ. Elictro-compunications 2:National Inst. Polar Res. 3:Hiraiso Solar Terrest. Res.

We analyzed a relation between CNA observed with scanning-beam riometer and 55774
aurora with scanning photometer at Syowa station in Antarctica. It is found that the
ratio of the absorption to the 5577A intensity at the dawn side is greater than that at
the dusk side. During the recovery phase of substorm, the intensity distribution of
pulsating aurora shows no obvious differences in space, but that of the absorption is
greater in the north.
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the H-component of magnetic variation. The ratio of abserption to the 5577A south, but that of the absorption is

intencity at dawn side is greater than that at the dusk side. greater in the north.
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ON THE CA EFFECT FOR GEOMAGNETIC VARIATIONS AT SYOWA (1)

Satoru Tsunomura

Kakioka Magnetic Observatory

CA effect at Syowa has been studied using the one second values of three components of
geomagnetic variation. In the last paper, CA effects of SC's and SI's are investigated. It 1S’
probable that SC’'s or SI's in high latitudes are due to enhanced convection field driven by
the increase of solar wind pressure and thus enhanced magnetospheric convection (Qraki.1977)-
Regarding the ionospheric current almost uniform, the so-called CA analysis were per forved.

The induction vectors for the periods of 128 and 256 seconds obtainedd independently for each
SC and SI which is not accompanied with substorm are shown in Fig.1. Most of them are in

the cone from northwestward to southwestward, that is, the direction from the ground to

the ocean almost perpendicularly to the coast line at Syowa. This can be explained by the vell
known coast line effect. Meanwhile, the fact that some events have different directed induction

. coat sed by
vectors suggests that there exist other mechanisms. If the geomagnetic variations are cau

field-aligned current or auroral electro jet flowing in the narrow region, induction vectors
calculated by simple CA formula may be scattered. It may be interesting to investigate this
*anomalous’ behaviour of induction vector to discuss the characteristics about the source

region itself. In this paper, however, the basic pattern of ground induction will be further

ding
discussed since a ’'reference’ picture of the induction vector must be obtained before exten

. ther
the study. It is also important to establish the method to check the basic condition in ©
stations.

reference

Araki T.: Planet Space Sci., 25, 373-384, 1977.

T=256SEC) T=126 (SEC)

-1 -1

2L 2 —

Figure 1 Induction vectors calculated for SC's and SI's without substorm from 1981 to 1984.

Upward is geophysical northward.
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AN ADDITIONAL TREATMENT FOR GEOMAGNETIC Sq ANALYSIS, AND SOME
PROBLEMS FROM THESE RESULTS.

Méxﬁ'wo'mr-

ABSTRACT: This additional treatment is a continuation of the previous work presented
at the Oslo Assembly of I.U.G.G. in 1948, that is, the geomagnetic Sq Field is shown by
coefficients of Spherical Harmonics. WNumerical calculations are done under the same
principle and the same method to the previous work. As the conclusion, the author
wishes to propose the following three problems: (1) Need for application of corrected
geomagnetic co-ordinate at the lower latitude. (2) Comparison between two values of
coefficients from North Component (X) and from East Component (Y). (3) Comparison
between annual-term (Summer + Winter/2) and Equinox-term.

Schmidt'ssgaltf:oggir::lg:ecsi: gérzé unit:nT AL 4 A 731 ?’ﬁ & T S}" '7":”: Z ﬁ
m n [from X cored From !{from X cgfed from ¥ da 3 i 15 k> 2, S HA 2 {%K R ¢
1 1] 3.76 2.5«(3 sotzz )/30.35 ~1.12 -0.23 » Q L¥its %X » Wi L, 228%p2
R R B O . 1-{: T lﬂﬁf@. PiRi iz eh s,

1 3| 0.78 0.89 -0.50 | 0.29 0.05 -0.08 X7 S% s AT T v e D M 1%
1 4f-1.90 -1.97 -1.20 | 0.14 1.98 0.25 CHb 3 RZhZ.[A:mt *B:‘S‘wt] Protu,
€1.51) (-1,23) (0.16) -

1 5| 0.33 -0.26 -0.35 | 0.03 -0.04 -0.13 ool A% BLlEG 233, ZQu
1l €] 1.02 ?8’8;) n.30 -0.01(:;:3;)-0.21 L- T &/& k“ﬁ -& E’zmj LTt Lt a’, "-tl,
2 2{-0.91 0.07 | o0.29 0.80 ettt 33, R LEFEHITIPY o
2 3|-a.96 i 1.61 1.56 w K45 B 3840 0 od(l v a8y
2 4/-0.33 =0.20 |-0.15 0.42 (e F 3, 1o - rntAUwLDRELat
2 5| 0.22 0% | 0.0 0.13 212 % L 45°N ~ 4s°s (@) o B K v 2R
2 6[-0.24 (_g:;g) 0.04 0.07 y1wng, 2F koo Wb o
2 7|-0.50 -0.37 |-0.04 -0.07 35,0 0BEL B RS 3
3 4] L.25 a) SI @AF 12 Corrected G‘aoma.l_gﬂ'h&e &z
3 6]-0.10 = 3322088 xR, 9AME
1 1 8.29 0.16 |-3.56 Z0.77 Qocat tims fald o7 Longitude 12 33 ARoxs
1 2 10.16 9:38 |-1.67 239 wABRELTRE s U0 RYLT,
103 (Z:gg) 0:14 |-0.103 -9.31 B2x24+4p 153 (FLoComedrasat
1 4 -1.60 038 [-0.39 5:00 BR,
1 s fotets 9:026 | 0.061 2-008 R X 5o REE(ALBI)EYns okt
1 273 0.14 |-0.06 -0.17 ¢ o toI%, iﬁ:ﬁ)&% 1R ek Pk (46~
2 2 0.87 0.67 | 0.82 1.17 1) oo s Ko (RINER 2 () val
2 3 -6.11 818 | 0.7 o3 133, Jhwvfgolisy 4 — KA D v,
PR g e gy | SRmEIE BB AR LSS

5 -0.24 -0.18 | 0.053 0.066 €)) E%,..._.,w 9 I50K, Asvrual Fom & L 1
2 6 Soear 0.15 | o0.23 -0.088 AF(EE)e@mgan vwao @91*”’)}
2 7 -0.18 0:38 | -0.051 o088 E“,.Mm (& oTF#H) ¢ s tkdd 33 b9
3 4 [2.08] {1.39] | (~1.10) {-0.51] e X~ L2 50700 535,
3 6




P—=1 hRREOREA DS THREERTEEOKR

HEREB. RT 5. HBNE RELCE (&XI)
HME#X (BXZR)

ESTIMATION OF ELECTRON DENSITY PROFILE
FROM THE HEIGHT PROFILE OF MF RADIO WAVE- INTENSITY

Y.lnoue, |.Nagano, M.Makino, M.Mambo and T.Okada
(Kanazawa Univ.) (Nagoya Univ.)

The height variation of MF radio wave(873kHz), which was transmitted from
Kumamoto, was observed by the S-310-18 rocket. Electron density profile in the D
region was estimated using the relation between the electron density and the
HF radio wave absorption calculated by full wave method. Ve will discuss the
merits of this estimation method compared with the VLF absorption method.
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Intensity dispersions of the whistlers observed
by the S-310-18 rocket

M.Makino, I1.Nagano., M.Mambo, T.Taniguchi and T.Okada
(Kanazawa Univ.) (Toshiba) (Nagoya Univ.)

The electrical circuits of both electric field and magnetic loop antennas to be
installed in the EX0S-D spacecraft were tested by S-310-18 rocket. Many whistlers
were observed by the loop antenna onboard the rocket. Their dispersion and absolute
magneticfield intensity were obtained exactly with a micro computer system. In this
paper, intensity dispersions of the whistlers are analyzed by a full wave
calculation. The whistler analysis system will be demonstrated in poster session.
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1
Characteristics of BC double probe on hoard the S-310-18 Rocket.

Okada, T.., |. Nagano, K. Tsuruda, and Exos-D/Geotail EFD and Wave Teams

In order to study the performance of the short dipole whip antenna (2.8 meter tip-to-tip) ina
frequency range from DC to 40 Hz in the ionospheric plasma, a rocket experiment was carried out at
11360 JST January 1988, at Kagoshima Space Center. This experiment is cne part of the COL-W wave
instrument. The potential differences between the whip antenna and the rocket body, and that between
whips were measured in every 10 msec. The block diagram of the BC electric field equipment is shown
in Figure 1. The observed DC electric field in the rocket spin plane is plotted in Figure 2. Here,
we assumed that the effective length of the dipole is equal to the tip-to-tip length of the dipole.
This result will be examined taking account of the VXB electric field (V is the rocket velosity and
B is the earth’s magnetic field) and the ionospheric electric field.

One of the authors (T. Okada) thanks Prof. N. Matuura for his continuous discussions on the data
analysis: '

Figure 1. Block diagram of the apparuatus.
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Figure 2. Observed DC electric field in the rocket spin plane.
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OBSERVATIONS OF THE E-REGION PLASMA IRREGULARITIES

BY THE S-310-18 ROCKET

1) 1)

Hirotaka Mori™’ Eiichi Sagawa

1) Communications Research Lab. 2) ISAS

Yoshiharu Nakamura

2 Toshio 0gawa3)

3) Kochi Univ.

Sounding rocket $-310-18 was flown on 26th, Jan. 1988 to study the anomalous
increase of the E-region electron temperature which often generates in winter

over Uchinoura.

A fixed voltage probe (PWN) on board the rocket measured abrupt decrease of
the DC current and increase of the amplitude of the AC current (5-160Hz component)
in the height range of 94-130 km where an elevated electron temperature was

measured by an other group(TEL).

We will discuss the relationship among the observations carried on this rocket.
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ELECTRON TEMPERATURE MEASUREMENT

P—o s — PRELIMINARY RESULT

g‘e Purpose of the rocket experiment was to find heat sources whi
ectron temperature above neutral temperature. Geophysical parame

2i:ti1b‘-‘ti0n of thermal electrons, vibrational temperature of molecul
atoc'ron neutral collision frequency, plasma irregularities and densit
re Mic oxygen. Data which were obtained are still being analyzed.

port, we briefly described to outline of the coordinated experimen

OF
THE COORDINATED ROCKET EXPERIMENT
CARRIED OUT
WITH
SOUNDING ROCKET K~9M-81 AND. S-310-18

A ZE—B' . EERE 4. PTARIREE? ('FHH 2BEK)

ELECTRON TEMPERATURE MEASUREMENT
~ PRELIMIMARY RESULT OF THE COORDINATED ROCKET EXPERIMENT
CARRIED OUT WITH SOUNDING ROCKET K-9M-81 AND S-310-18

Koh-Ichiro OYAMA', Shigeto WATANABE'!, and Takumi ABE2

;Institute of Space and Astronautical Science,
Department of Applied Electronic Engineering,
University of Electro-Communications

ary 1988 at eleven
was launched.
ch may elevate
ters which

energy

0'el A sounding rocket K-9M-81 was launched on the 23th, Janu
C€lock local time. At the same time on the next day, S-310-18

should be fj i nsit
inally obtained are electron temperature, electron de Y;r nitrogen,

y of
In this
t and

discuss the pPreliminary result of electron temperature.
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ELECTROSTATIC ELECTRON CYCLOTRON
HARMONIC WAVES OBSERVED BY
EXOs-B ELECTRON BEAM EXPERIMIENT

SADAO MIYATAKE

UNIVERSITY OF ELECTRO—COMMUNICATIONS

It was reported Lhat the EXOS-B electron beam injection experiment
observed various kind of electrostatic electron cyclotron harmonic waves
excited in the plasmasphere.

In spite of a smooth change of plasma parameters along an orbit, the
excited electrostatic electron cyclotron harmonic waves were found to show
sudden frequency changes with the interval much longer than a spin period.
The excited electrostatic electron cyclotron harmonic waves were also found
with the similar interval but different phase to accompany two waves which
is considered to be generated through decay process since the three
frequencies satisfy the frequency condition fg=f+f5.

Using the new analyzing diagnostics PASA (Personal-computer Aided
Spectral data Analysis program package),it has been found that the excited
electrostatic electron cyclotron harmonic wave has a frequency between fuur
and fq and the sudden frequency change corresponds to the sudden change
from fq to fypyr. The wave generation through decay proces is controlled by

the normalized primary wave frequency as shown in Flg. 1.
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VLF

WAVE INSTRUMENT
EXOS-—-D
T.0KADA® 1.NAGANO®

2.Tokyo Denki Univ., E.Naaoya Univ., 4.Kanazawa Univ.

prelaunch data of YLF vave instruments onboard EX0S-D.
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Most of them satisfy our

Each Instrument has 90dB dynamic range. The mimiamunm

And the minimum level

Table 1. Component of VLF Instrument.

E and B column represent the number of

channels for electric field and

magnetic field measurnents.

B B{PFrequency Range Band Width
¥BA 1 0 - § or 10kHz| § or 10kHz
ELF |1 8 0 - 50 or 100Hz|50 or 1008z
PFX |2 8 50-12.175kHz 50Hz
MCA |1 1 SHz - 17.8kHz [16 channels

Table 2. Nolse level of preamplifier,

and threshold for saturation.

Sensors

Noise level

threshold

Wire antenna

-140dBY/V Hz

-20dBY

Search coil

-100dBV/YV Hz

~25dBYV

Loop antenna

-105dBV/V Hz
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SPECTRAL STRUCTURES OF AURORAL LF HISS OBSERVED
BY THE EX0S-C SATELLITE

Yasuyoshi Tanaka, Akira Morioka, Hiroshi Pukunishi and Hiroshi Oya

(Faculty of Science, Tohoku University)

Auroral LF hiss emissions observed by the EX0S-C (Ohzora) satellite in the polar topside

ionosphere are classified into two types based on spectral structures :
hiss and the other is “inverted-U shaped” hiss.

one is “V-shaped”
It is found that inverted U-shaped hiss

emissions are observed in extremly low plasma density regions in the vicinity of the
auroral oval, and that its upper cut off frequency is nearly equal to the local plasma

frequency.

LF#ond—uscxnil GREEBIVCRT
BFLolM SLKVLF#nA—0Sextnl
REOWTORBRILHES LIS hTWEW, T
B, LFBOKS v RF—E—FEFEET D b
Y7L FRREATOHMRALS WD TA LW i
&8, EXOS—C (0hzora)#E i 300~800 kaoH ¥
EERBIL., VLF#(1~20 kHz2) B X U'LF/HF#
(100 kHz~16 MHz ) DEHRTSX2BMoB AT g
KiT->R, EMTIE. THEXOS-CF—% AN
TEREBIOILF#OI—0S e 2nRSNRED
H—BRLLT. LFERDARI M LK ICOWT
wET 3,

ERTHAENILFEADY L F S22}
W22 type 435N 3.

a) VELFEXR: #ROVLFLRABA»LHLH
LENTWAVEIARIMVBELF#Hlco 4 s
VEDARIZPVERT (B1aT8).

b)) BUBLFER: ARZ2 MO LEBHY v —T%
cat off 2#H, RUByurrIAE25RT (A1 Db

TH).
OATE 1984/ 9 / 23 REV 3314

/ey

ELECTRON DENSITY

¢y

»

2.0

F
&
i

H

AT 616.8
M .22

Bla., bALhdk3ic. ABLFezx M
RIBZE-FHRLBDLhE I IviavyHEALHS.
CHOLBARBEYUHRAHBRLSL. SPHELR
HELEla bOLEBNIS%Y, VELFE2
TI3800 kDI TOBETHHENR I LS T,>fud
N, LFe X0 FBAHEBII Lo BN, —FRU
HLFEATURBTFERIIARBAINLDOL YT
TBY., fe<fwDBABEL->TWS, T LRAAE
BIZUHRAHB LI DR T, LI D—RERT
H->TRUBLFERDARI FPAMBEEBRL T
VYA LRERMORBTFTEERBICL > TOKOHEhT
WBZ EMEEALPELR S,

Bl EXOS-CTHEEhALVELFEX (a)
t. BUBLFER (b) ofl, EBORRI
UHRBEHIVROL-CFEESL, ARIER
UBILFEXOLBRE T L HLTRHBLART
EEERT.

DRTE 189847 S / 28 RE 3388
10‘1 oy

\

ELECTRON DENSITY

F

H
FREGUENCT [MHZ)
o

AT -27.02 -60.41 -83.45 -85.31
MY 2254 B:6 348 oc:ia
AT 549.7 S3s 519.6 £Ci.8
M ).:48 L4 i.200 133



P—eg
RX A —-—CHEESIHPAEZ2AVEBEBRFYS4 20 in > EBED
SKRETE&Kk v 75X LAY Y

Eﬂlﬂ ' T Ay Kt e
FEBARE TR R AHERERRE v ¥ —

Three-dimensional Hot Plasma Ray Tracing of Electrostatic Electoron Cyclotron
Harmonic Waves with Loss-cone Velocity Distribution Function

Akira SAWADA! Iwane KIMURA! Hiroshi MATSUMOTO? Yoshiharu OMURA?
'Dept. of Electr. Eng. II, Kyoto Univ. 2RASC, Kyoto Univ.

We have developed three-dimensional ray tracing program in a hot plasma with loss-cone velocity distri-
bution function using subtructed bi-Maxwellian distribution. By this program, we have calculated ray paths
of elect.rosta.t.ic electron cyclotron harmonic waves in an unstable medium. An example of these ray paths is
ahov?n in Fig.2. In this case, the wave has gained almost 40dB in the early stage of the propagation. After
passing two reflecting points f,; and fq1, the wave is converted to a UHR wave and finally reach the radio

window on the point W,
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J. Geophys. Res., 8%, 1531, 1978.
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Analyses of Plasma Waves Properties Using Spin Effect of DE-1
in the Vicinity of the Plasmapause
Shigeaki Watanabe. Tadanori Ondoh. Masaki Sato. Fumitake Sawada
Communications Research Laboratory

Spin effect from plasma wave properties observed i the vic y of the
plasmapause were analyzed using DE-1 analog electric f 1d (650 Okhz)
data received at Kashima station,CRL,Japan, on June 30,1986. Ti
compressive f-1 diagram observed in the vicinity of the plasmapause shows a
lot of plasma wave groups. The whistler mode hiss appering at frequencies
lower than 1 kHz is taken as the reference wave in this analysis. We discuss
the wave mode and direction of wave vector in comparison of various f-t
spectra with calculated spectra. The lower cuttoff frequency of Z-mode was
measurered in the hiss spectra vicinity of the plasmapause.

n init
ie Hz-1
. 1 ne

DE-1pHHELBR>TRITITA IRXUVES->T. BAOBREAHRRET 3,
HFF— Y PMEHEERRLIBEFTANBO L AROHEMHEE., T35 AT K- 2®kY-
TRHRABCLA->-2BBL DLV TIRET 3. THRASSOZIEL LR IF—-yBHBREL

T2BUBHBHAEBULRLI -t ¥ 4775 LTH>THAOEHBHOHBENR I 3,
I BEEREISISHELrLRY, DE-10BRETENECE. AECYHR
BUEBTH 3. xBETR. TFELBATFRFEBIXFRTFLAIPY—-—BBEBULRE?+O
Y F— YDA YHRRBRURFF-IREZIHHELDODAE >N Y-V H/HBEL. Zh
SORBEBIUVUZTORBANY P LVAHBRERT 3. 1kHzUE TOEEARBEHRBRAR
SE—FEEELU (BFYrsy A 0AHFBREIBALY) BIFEHHE, 7I3ZXK-X
FTiEPSZET—-FENHETIHTFELELRET 5.
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MAGNETOSPHERIC VLF PHENOMENA OBSERVED BY DE-1

Y. Nakamura, T. Ondoh, S. Watanabe and F. Sawada
Communications Research Laboratory, Tokyo, 184

DE-1 provides plasma wave measurements in the polar magnetosphere in the radial distance from about
2to 5 R§’ where is the crucial region for the acceleration of auroral particles and intense wave
generaticon. The acquisition of plasma wave data from DE-1 has been started since 1985 at Rashima 5
station, CRL and 60 passes have been received from 1986 to 1988, Main VLF emissions in the polar region
recelved by DE-1 are VLF hiss and Z mode emission (Fig. 1, Gurnette et al, JGR, 1983). These emissions
bave inherent cutoff frequencies in the VLF range because of low electron density and low gyrofrequ:nnlge
at high altitudes, and show complicated spectral patterns because of the satellite's spin. We dete

the mode of the waves using the cutoff frequencies in some typical passes of VLF emissions and,
especially, examine the characteristics of VLF banded emissions (Fig. 2).

DE- 1HiRiz. SES70kmeigLERE4. 5 REORE# Rt L KERUBRETH
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BWTIdh4 25 - £— K& ZE - KOHCAETHS. BEEAHFRARLBIB T
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MODEL DEPENDENCE OF WAVE ENERGY DISTRIBUTION FUNCTION OF MAGNETOSPHERIC

VLF WAVES OBSERVED AT THE GROUND

Y. Saito, S. Shimakura
Dept. of Electrical Eng., Chiba Univ.
and M. Hayakawa
Institute of Atmospherics, Nagoya Univ.

The dependence of the wave energy distribution function (WDF) on inverse model 4
is discussed. Supposed that the polarization of magnetospheric VLF waves observe
at the ground is right-handed circular, it is founded that the wave energy :
distribution can be estimated at the base of the ionosphere and the direction of
wave energy peak coincides with that of equivalent plane wave. However, t:he'd
stability of WDF is not sufficient and the prediction error is larger compare
with theoretical value in some cases. When appropriate value of the wave
polarigation is used in the kernels of inverse model, the estimated WDF 1s.
sufficiently stable and also has small prediction error.
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Ionospheric QP Scintillations Observed at Wakkanai

Takashi Maruyama, Satoshi Okamoto and Hiromitsu Ishibashi
(CRL/Wakkanai Radio Wave Observatory)

Quasi-periodic scintillations (QPS) are observed at Wakkanai (45.5 deg N) using beacon
transpission at a frequency of 136 MHz from the ETS-2 geo-stationary satellite. Commonly observed
QPS are an asymmetric type, i.e., deep depression followed by ringing. The asymmetric QPS have two

distinct occurrence maxima at 07 and 19LT.

The morning peak of the QPS occurrence precedes a

secondary occurrence maxipum of random scintillations. The time difference is about two hours.

Syametric QPS are also observed,

although they are not so often and almost confined in the evening

hours. The relation between QPS and random scintillations will be discussed in the session.
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MULTI-STATION OBSERVATION OF LF WHISTLER-MODE SIGHALS
FROM THREE DECCA NAVIGATION STATIORS
Yoshihito TANAKA and Masanori NISHINO
Research Institute of Atmospherics, Nagoya University

In order to understand wave-particle interaction and the propagation in
the low latitude magnetosphere, we carried out observation of LF whistler-mode
signals from three Decca navigation stations in Hokkaido, Japan, at
Birdsville, QLD, Australia and its spaced points during July-September, 1986.
Enhancements of the whistler-mode signals at 85.725 kHz associated with the.
magnetic storm exceed by more than 20 dB from the background noise, while such
enhancements at 114.300 and 128.588 kHz's were not obse_r;ved;
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PERIODS OF WHISTLER'S OCCURRENCE RATE OBSERVED AT MOSHIRI
FROM 1970 TO 1983

T. Yamamoto,

S. Shimakura,

Dept. of Electrical Eng., Chiba Univ.
and M. Hayakawa
Institute of Atmospherics, Nagoya Univ,

Whistler's occurrence rate observed at the ground depends on number of sources,
transmission properties through the ionosphere and also condition of
magnetospheric path. The methods and results of period analysis of whistler's
occurrence rate observed at Moshiri from 1970 to 1983 are discussed. Fig. 1 shows
an example of harmonic analysis by FFT and Fig. 2 the results in terms of cepstrum

analysis.

It can be clearly found that whistler's occurrence rate is modulated

by some periodic phenomena in terms of cepstrum (Fig.2), compared with simple

analysis by FFT (Fig.1).
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FINITE ELEMENT FORMURATION FOR DISCONTINUITY PROBLEX
IN THE EARTH-IONOSPHERE WAVEGUIDE.

Kiyohide BABA
Chubu University

Finite element method is used for VLF radio wave propagation in the
earth-ionosphere waveguide with ionospheric discontinuites. A Galerkin
Procedure is adopted to obtain the global matrix equations. Open bound-
ary conditions are dealt with by the procedure proposed by McDonald and
Wexler. This method may be applicable to the problens of excitation of

“aves by an antenna and guiding of waves by the field-aligned irregu-
larities.
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W. R. Sheldon (U. Houston), P. Aimedieu (CNRS)
W. A.Matthews (DSIR)

ARCTIC OZONE BALLOON CAMPAIGN in 1989
Y. Kondo, M. Takagi (RIA, Nagoya U.), T. Oguti (GRL, U, Tokyo),
Y. Iwasaka (WRI, Nagoya U.), B. Bultquist, A. Steen (SISP),
G. Witt (U. Stockholm), W.A. Matthews (DSIR, NZ),
P. Aimedieu (CNRS, France), W.R. Sheldon (U. Houston)
An international balloon campaign to study the Arctic ozone
chemistry is to be carried out from Kiruna, Sweden in January and
February, 1989. Continuous ground based measurements of NO, and
03 support the balloon observations. The campaign is also co-

ordinated with aircraft missions by NASA. An outline of the
program is explained.
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Ozone Depletion and Temperature decrease in the Antarctxc stratosphere

-Vith Regard to Aerosol Formation Region-

Y.lwasaka (Nagoya Univ), K.Kondoh (Aerological Obs), K.Kwahira (Toyama NCT)

Stratospheric Teomperature shoved a "Year to Year Change™ having good correspondence with
total ozone decrease (Ozone liole) in Atarctica. Long tern trend of Antarctic stratospheric
Lcnperature changes was discussed on the basis of the neasurenents at Syowa station and the
previous results were reecxamined. The results showed that there was meaningful temperatur

decrease in all season except vith nid-winter (July) from the viev point of statistical
analysis.,
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Development of a Fabry-Perot Doppler Imaging System:
Preliminary Results of Airglow Observation

Okano, S., H. Nakajima, K. Shiokawa, H. Fukunishi
T. Ono*, and T. Hirasawa®
Upper Atmosphere and Space Research Laboratory, Tohoku University
* National Institute of Polar Research

We are developing a Fabry-Perot Doppler Imaging System (FPDIS) which
enables us to measure 2-dimensional distributions of the Doppler shift
and Doppler width of aurora and/or airglow emission lines. Fron
measured Doppler data,we can determine spatial distribution of line-of-
sight component of wind vector and temperature in the thermosphere.

A proto-model FPDIS was constructed and is now being applied to air-
glow observation at Zao Observatory. Its optical characteristics are
given in Table 1. The detector system is consisted of a photon imaging
head whose phosphor output image is focused onto a CCD (charge coupled
device) with a relay lens.

Figure 1 is an example of | Fore-optics
fringes of 0I557.7nm airglow Field of view 150° (full angle)
emission. The exposure time Objective lens F2.8 f=8mm fish-eye
was 300sec. Number of fringes 6 at 630nm
Further improvements of Fabry-Perot etalon
the data quality are now in Clear aperture 60mm
progress by reducing noise Spacing 20mmn
in the detector and by Focusing optics
increasing throughput with Focal length 390mm
a larger etalon. Detector HTV C2166-01
combined with a CCD

Table 1. Characteristics of proto-
mode! FPDIS

Figure 1. An example of airglow 557.7nm fringes
observed at 1236UT on June 13, 1988.
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GRAVITY WAVE PROPAGATION TN

Y.Kivama, H.Endo,

Department of Physics,

and B.Saito
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NIGHTGLOW EMISSIONS

‘Niigata University

Four nightglow emissions with different height profiles { 01(630.0nm),
01(557.7nm), Na(589.2nm) and 0H(9-3)band ] have been observed,at Niigata

Airglow Observatory ! geographical
April 1977.

longitude 138.8E,latitude 37.7N J],since

Quasi-periodic fluctuations are observed in their zenith intensities,

where their phases are propagated downward .
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A Study of Estimation Error of Spectral Parameters of the MU Radar

Mamoru Yamamoto®, Toru Sato*, Peter T. May"*
Toshitaka Tsuda®, Shoichiro Fukao* and Susumu Kato®
(*RASC, Kyoto Univ., **NOAA)

We have calculated the estimation error of parameters of echo power spectra observed by the MU radar by
means of computer simulations for least squares fitting and moment methods. The least squares fitting method
is shown to be better than the moment method in the region with low signal-to-noise ratio (SNR), especially
for narrow spectra. However, the estimation error of the fitting method at infinite SNR is approximately
twice that of the moment method. For both methods at infinite SNR, we have derived equations which show
the accuracy of the estimates versus observation period and spectral width. When we use the fitting method
for the data observed with the MU radar (46.5 MHz), the typical errors of the radial wind velocities are 0.7
and 2.0 ms~! in the stratosphere and in the mesosphere, respectively.
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Figure 1: Variation of the estimation error of the Doppler
shift versus signal-to-noise ratio for the number of incoher-
ent integration of five. Circle and X symbols show results
for W = 2 and W = 10, respectively, where W is the nor-
malized spectral width. Solid and dotted lines correspond
to the errors obtained by the fiiting and moment methods,
respectively.
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Figure 2: Estimation error of the Doppler shift versus
number of incoherent integration of the spectra at infi-
nite signal-to-noise ratio. Triangle, circle and X symbols
show that W =1, W = 3 and W = 10, respectively. Solid
and dotted lines correspond to the errors for the fitting
and moment methods, respectively.
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FLUX DENSITY MEASUREMENTS OF STRONG RADIO SOURCES WITH THE MU RADAR

K. Maeda

S. Maeda T. Sato

Hyogo Coll. of Medicine Osaka Coll. Radio Atmospheric Science

Center, Kyoto University

We observed s

radar in FebruarYStiggg radio sources (Cas A, Cyg A, Tau A, and Vir A) at 46.3 MHz with the MU

strong radio souré . The observations were analyzed to measure the flux densities of the
es. We present preliminary zresults from the analysis.

l 988 E2ACMUL-F¥-—ix&fTh
bhi: Cas A, Cyg A. Tau A. B &K U Vir A
OBRMERFALEBEBRCODWTHETS. B
?u.4s. SMHzT. 589 (RH) T
bi;?@o (LH) T2HBO4aE8MTR

fﬁﬁﬁwn:—Am&hwﬁﬁﬁmxoy
1T YEHDOF =v 22F2>. TOBER.
ABMEbroTyY Ay EBHIE. 2 0. 2d
BURNTH-RLrtosarBr.

E®BOEVwWE -4 (E-4883. 6°) &
S2BATHIOT. BERBOBACET 2
HRBHOMBEY*BESTIRCARELET
2. FRETFORZRI1IONBELZ LS
hsz,

BT oOoryryFL-—varvoBENT-%
DPHRIZELEBY 2. sO0oBBMcdsVTR. &
Viwd2H8A (RH) ® Cas A, Cyg A OBEI &

sppsmaAco W THENE

EEsRohik. #iz. Cas A w799y 73R

FyyvFaBRL brﬂtwﬁﬁﬁoﬁ’&ﬁ&
pEmoRBELESEO

2. Cas A O
7‘40&5@6%

BEBEOI IV IRT VY
®g¥s.
v-bsakfdrBR. BLU”r1
ﬁE’&ﬁtaTﬁf:‘?ﬁafﬂﬁﬂt Table 1
IR T . RH-$J:ULH‘:01\ LH® Cas A
wﬁtl.ootbkﬁémmﬁm%ﬁf.
: 3 Totaliti. RH+LHO)1'§’E
Cas A Ofi % 1. OOBU‘ttﬁﬁﬂ’(‘fﬁTo

75792-7"7*/"1"4‘1\ Cas A 0% 2

vEHO

28x10+*JYVYy ( Baars et al.. 1977
0i‘:§<)tbf§fﬂbf:.$&bf:fﬂ0)
ﬁﬁ?‘é’bl‘ﬁ

pH DN, EnlO%ﬂTZﬁ'x‘}hb.

ty Measurements

Table 1: Preliminary Results of Flux Densi
of Strong Radio Sources

Cas A Cyg A Tau A vir A
RH (relative) 1.06 0.965 0.101 0.130
LH (relative) 1.00 . 0.812 0.086 0.115
Total (relative) 1.00 0.865  0.091 . 0.119
Flux Density 2.28x10% 1.97x10% 2.06x10° 2.71:10°
(Jy)
[ 0.027 0.086 0.078 0.063

RH+LH
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We plun to use SIMS(Secondary lon Mass Spectrometry)for survey tne moon in
1990's, To examine @ possibility of SIMS application to space,we measured
[Dangle dependence of incident ion beam

vs primary ion beam quantity
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Development of ion gun for electricfield measurement

onboard EXOS-D

H. Hayakawa, M. Nakamura

-I1.Kohno, K. Tsuruda,

Y.
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Charseteristies of wide view angle lithium detector
H.Hayakawa, K. Tsuruda, M. Nakamura, Y. —. Kohno

Wide view angle Lithium ion detectors have been developed
tor electric field deteclor (EFD) on board EXOS-D satellite
which will be launched next Febrary. Lithium ion detectors
are designed to satisfy the conditions: l.view angle of 90°
X*t30", 2.selective detection of Lithium ion, 3.effective area
of O.lend for all the direction within the view angle.

Characteristies of the detectors including tLhe conparison

to the calculation will bereported.
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Developaent of a large-area ion bean generator for calibrating plasna particle detector

S. Machida, T. Mukai, N. Kaya, K. Hirahara

(ISAS)

(Kobe Univ.) (Kyoto Univ.)

ablz izczzze:ZZSress of our ion Peal célibration facility in ISAS will be reported. The deyiceis
species in an e a stable and unifora ion beam with fairly large cross section for various ion
such as filaue::ergy range from 100 eV up to 30 keV. Many key parameters generating an ion beam
voltage, current, and beam energy etc. can be controlled from online microcomputers
and measured beam data by MCP or channeltron can be digitized and aquired by those wicrocomputers

as well.
been conducted with a use of this facility.
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A calibration of the Low Energy Particle (LEP) imstrument onboard EX0S-D satellite has
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DISTRIBUTION OF THE ELECTRIC AND MAGNETIC FIELDS AMD ION TRAJECTRIES
in the Orange Hass Spectrometer conbined with the Poloidal Energy Analyzer
HIRAHARA Hasafumi Tosifumi MUKAI Sinobu MACHIDA
%] w2 %2

#1 Department of Geophysics, Faculty of Science, Kyoto University
“2 The Institute of Space and Astronautical Science

The magnetic field of Orange-type Mass §
detailed simulation.Because the ions pass throu
in our Hass Spectrometer,it is important to examine the distribution of the fringing fleld
at the wedge of the magnets.Usually, efforts are made to reduce the effect of the fringing
field. However,in turn if we use it carefully considering the various conditions,it can be
effective in obtaining good mass resolution. Our novel static Electrical Energy Analyzer

(so-called tanderm Poloidal Energy Analyzer) consists of two parts, spherical and poloidal
electrodes. The appropriate matching between this Energy Analyzer

pectrometer is investigated by conducting
gh the edge of inhomogeneous magnetic field

and the Orange Mass Spe-

ctrometer, is reported.
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Test Flight of Polar Patrol Balloon over Antarctica  ,
H. Miyaoka’ H. Mukai® H. Saito®R. Fujii®M. Ejiri’T. Hirasaws, T. Yamagami, §. Ohta,
H. Akiyama? M. Yamanak#’ M. Kodama®and. J. Nishimura® :
1)NIPR, 2)CRL, 3)UEC, 4)ISAS, 5)UY, 6)YMC

The first test flight of "Polar Patrol Balloon" (PPB) has been carried out at Syowa 5;'3::""’
Antarctica in December, 1987. Two PPBs equiped with the auto ballasting system, solar S:m:"y
2‘;‘1 ARGOS system were launched successfully and flew more than 5000km along:he anda]m possost ibility
: ajectory derived from calculations. These results indicate the high reality

or the PPB system over Antarctica.
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